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STAIN TECHNOLOGY 

Volume 15 JANUARY, 1940 ' Number 1 



PROGRESS IN THE STANDARDIZATION OF STAINS 

Biological Stains in Time of War 

The Biological Stain Commission was conceived as the result of the 
World War. Now it faces another European war, and it is in- 
teresting to notice the differences in the situation. 

In 1914 there were no American-made dyes. All stains used in 
American laboratories were of German manufacture, mostly the 
product of two concerns, which had originated from the efforts of a 
single man and were often confused in this country so that the two 
lines of German stains were thought to be one. When the United 
States entered the war the various new laboratories which were set 
up at that time were unable to obtain German dyes and found the 
American products unreliable. It was to meet this situation and to 
put the use of stains on a more scientific basis that the Stain Com- 
mission was established. 

Today, the situation could hardly be more different. Nearly every 
large nation has its dye industry, and that of the United States is 
unsurpassed. Thanks to the cooperation of the manufacturers on 
the one hand and numerous scientists on the other, the production of 
biological stains is now on a scientific basis; the manufacturers know 
what biologists want and the biologists know how to make any new 
requirements they may have intelligible to the industry. Further- 
more, practically all stains and every intermediate needed for their 
manufacture can be obtained from American sources. There prob- 
ably are no exceptions to this statement, altho there are a few of the 
less common dyes and compound stains which have been largely im- 
ported lately because of difficulties that have been obtained with 
some of the American products. Among these have been brilliant 
cresyl blue and Giemsa stain. It is interesting, by the way, to note 
that American stain companies report a greatly increased demand 
for these two particular stains since September first. 

There has, as a matter of fact, been a general stimulation to the 
stain industry since summer. This has been reflected by the orders 
the stain companies have sent to the Stain Commission for certifica- 
tion labels. The increased demand began in August, so it could not 
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have been due wholly to the shutting off of the European sources of 
supply. September, and then again October, broke all preceding 
records in the demand for certification labels. This has been very 
gratifying, especially now that the Commission is no longer being 
fianaced by the chemical foundation. If the increased demand proves 
to be more than temporary, the Commission may become self- 
supporting. Users of stains can help niake it permanent by taking 
pains to see that their institutions order Commission certified stains. 

H. J. Conn 


STAINS RECENTLY CERTIFIED 
In the table below is given a list of the batches of stains approved 
since the last one listed in the October number of this Journal. 


Stains Certified Sept. 1, 1939 to Nov. 30, 1939* 


Name of dye 

Certifi- 
cation 
No. of 
batch 

Dye 

(Content 

Objects of tests made by 
Commissionf 

. , i 

Date 

approved 

Methylene blue 
chloride 

NA-14 

87% 

As histological and bacterio- 
logical stain, and as con- 
stituent of blood stains 

Sept. 8, 1939 

Brilliant cresyl blue 

NV-17 

57% 

As vital stain for blood 

Sept. 30, 1939 

Sudan IV 

LZ-2 

si% 

As .stain for fat 

Oct. 13, 1939 

Indigo carmine 

LM 

83% 

As histological .stain 

Oct. 13, 1939 

Fast green FCF 

CGf-1 

90% 

As histological and eylologi- 
cal counterstain 

Oct. 13, 1939 

Methylene blue 
chloride 

DA.4 

84% 

As histological and bacterio- 
logical stain, and as con- 
stituent of blood .stains 

Nov. 1, 1939 

Basic fuchsin 

NF-32 

93% 

For general staining, the 
Feulgen reaction and in 
bacteriological media 

Nov. 2, 1939 

Brilliant cresyl blue 

NV-18 

63% 

As vital stain for blood 

Nov. 8, 1939 

Sudan IV 

NZ-ll 

64% 

As stain for fat 

Nov. 10, 1939 

Janus green B 

NJ-8 

73% 

As vital stain for blood 

Nov. 15, 1939 

Oystal violet 

MC-l 

93% 

As histological, cytological, 
bacteriological stain, and 
in liacteriological media 

Nov. 21, 1939 

Eosine B. 

NEb-8 

80% 

As histological counterstain 

Nov. 24, 1939 

Methylene azure 

LAz-1 

63% 

As histological stain and as 
constituent of blood stains 

Nov. 27, 1939 


Special note:— Attention is called to the two samples of brilliant cresyl blue 
certified within about six weeks of each other. Both were submitted by the same 
company. Such a short interval between samples submitted has never occurred 
before; it seems to indicate a suddenly increased demand for Commission Certi- 
fied samples of this particular dye. 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may lie employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 





A STANDARDIZED TECHNIC FOk SAFRANIN O' 

f 

Charles II. Sawyer, Vale University, New Haven, Conn. 

Abstract. — A method for control of staining with Safranin O is 
described. The procedure is as follows : 

Overstain the sections, freed of parafBn, 4 hours or more in 0.1% 
solutions of either light green S F or fast green F C F in 50% alcohol. 
These solutions are adjusted to pH 2.4 with 0.1 iV HCl. Rinse in 
distilled water. 

Destain at least 30 minutes in Sorensen's Buffer pH 8. Rinse in 
distilled water. 

Overstain in 0.1% Safranin 0, 4 hours or more. Rinse in distilled 
water. 

Destain 15 minutes in 0.01 N HCl (pH 2) or in 0.001 N HCl (pH 3) 
depending on whether light green or fast green, respectively, is the 
counterstain. The acid solutions are freshly prepared from a stock 
solution of 0.1 N acid. Rinse in distilled water. 

Dehydrate in two changes of dioxan, pass thru xylol and mount in 
balsam. 

Safranin O, one of the most valuable nuclear stains, has always pre- 
sented difficulties to the histologist; it has given extremely variable 
re.sults (Conn, 1936, p. 86). At least a part of this incon.stancy has 
been due to the solubility of the .stain in alcohol. De.staining and 
dehydrating are usually performed simultaneously and often too 
much of the stain washes out before the preparation is mounted. 
The aim of the present work has been to obviate this phase of the 
difficulty by controlling the destaining process in an aqueous solution 
of definite pH and by dehydrating in dioxan (Guyer, 1936, p. 64). 
The author is grateful to Dr. Petrunkevitch, who devi.sed the method 
(Petrunkevitch, 1937), and under whose supervision the work was 
done. 

It was first necessary to find the optimum pH to use for destaining. 
A curve (Fig. 1) was prepared to enable one to make up quickly a 
series of 0.1% aqueous solutions of the stain from pH 2 to pH 10. 
The procedure was to add varying amounts of 0.1 N HCl or NaOH 
to 25 ml. samples of a stock solution of 0.2% Griibler’s Safranin O 
and to dilute with distilled water to 50 ml. in a volumetric flask. A 
Beckman glass-electrode pH-meter was used in pH measurements, 

'Contribution from the Osborn Zoological Laboratory, Yale University. 
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and all the readings were taken at i3° C. From the curve a stain 
series was set up ranging from pH 2 to pH 9. 

Since staining affinity varies widely with the fixation employed, 
four representative fixing fluids were used: Petrunkevitch’s paranitro- 
phenol-cupric-nitrate-nitric (Guyer, p. 34), Zenker’s bichromate- 
sublimate-sodium-sulphate-acetic (Lee, 1937, p. 46), Bouin’s picro- 



formol-acetic (Lee, p. 58), and Petrunkevitch’s sublimate-nitric- 
acetic-alcohol (Lee, p. 45). The tissue, intestine of the leopard frog, 
was fixed in these fluids and sectioned at 10/x in paraffin. The sec- 
tions, freed of paraffin, were stained in the pH-series overnight to 
insure completion of the staining reaction. Each was then rinsed in 
an HCl or NaOH solution of approximately the same H-ion concen- 
tration as the stain, dehydrated in two changes of dioxan, passed 
thru xylol, and mounted in balsam. Treatment preliminary to 
staining may be with either alcohol or dioxan, but the latter is quicker. 

From the results (Figs. 2-5) it can be seen that the greatest differ- 
entiation between nuclear and cytoplasmic staining is in each case at 
pH 3 or 4 and that nearly maximal staining occurs at pH 6, the stain 
prepared with no addition of acid or alkali. At pH 2 the material 
flxed in Bouin’s or Zenker’s fluids shows no nucleo-cytoplasmic differ- 
entiation; maximal differentiation is reached at pH 4. The Bouin- 
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fixed sections were unusual in that the secretion-filled goblet cells of 
the lining epithelium had a stronger affinity for the stain than did the 
nuclei — taking the stain even at a reaction of pH 2. The tissue fixed 
in Petrunkevitch’s fluids showed its highest differentiation at pH 3. 
No color comparator was used in judging differentiation, but the 
results were sufficiently clear-cut so that the estimations of relative 
density designated on the curves as 1, 2, and 3 for slight, medium and 
maximum, are fairly accurate. 

On the basis of these results the destaining method was attempted, 
keeping in mind the rule that the capacity of retaining a stain in a de- 



Figure 3. 
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staining fluid of a given pH-value is not the same as the staining 
affinity at that pH-value. InavSmuch as the stain without treatment 
by acid or alkali gave nearly maximal affinity, it was used untreated 
for the preliminary overstaining. Destaining at pH 2 (0.01 N HCl, 
prepared by diluting 5 ml. 0.1 N HCl to 50 ml. in a volumetric flask) 
gave the following results: Zenker-fixed material, no differentiation; 
Bouin-fixed, goblet cells only; Petrunkevitch’s sublimate or p-nitro- 
phenol-fixed, excellent differentiation, only the chromatin retaining 



the stain. Optimum destaining for Bouin- or Zenker-fixed tissue 
was achieved at pH 3, but the Bouin-fixed material never gave excel- 
lent differentiation. Of the Petrunkevitch fixatives the p-nitro- 
phenol gave slightly the more striking contrast. Tho the destain- 
ing process is theoretically independent of the time element, provided 
completion of the destaining reaction is reached, prolonged exposure 
to pH 2 tends to make the sections slip off the slide; 15 minutes is 
sufficient for optimal destaining in acid. 

Two green counterstains were successfully employed, light green 
S F (Coleman and Bell Co.) and fast green F C F (National Aniline 
and Chemical Co.). These gave optimum results when the sections 
were overstained in 0.1% solution in 50% alcohol at pH 2.4 and de- 
stained at pH 8 with Sorensen’s phosphate buffer. Each of the acid 
staining solutions was made up by taking 10 ml. of 0.5% aqueous 
solution of the stain, adding 25 ml. of absolute alcohol and 4 ml. of 
0.1 iV HCl, and diluting with water to 50 ml. Best results were ob- 
tained by applying the counterstain before staining with Safranin O. 
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Of the two greens, light and fast, the latter is much the better from 
the point of view of permanency. Safranin 0, however, has a weaker 
affinity for sections previously counterstained by fast green; so if the 
latter is used the final destaining is better effected at pH 3 (0.001 
N HCl). 



Not all stains are amenable to the treatment described here. It 
may appropriately be reported that crystal violet gives negative re- 
sults on application of this technic. One can tell only by experiment 
whether or not a particular stain will react favorably to the treat- 
ment. As has been stated, the procedure for Safranin 0 was de- 
veloped using a sample of Grubler’s (“water soluble”). The method 
has since been satisfactorily applied to a second batch of Grubler’s 
and to a sample from the National Aniline and Chemical Co. (Certifi- 
cation No. NS-9, dye content 97%), so it should be generally applic- 
able to Safranin 0. 
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STAINING PARAFFIN SECTIONS WITH PROTARGOL 

5. CHLORAL HYDRATE MIXTURES, WITH AND WITHOUT 
FORMAMIDE, FOR FIXING PERIPHERAL NERVES.^ 

Edward W. Bank* and H. A. Davenport, Department of 
Anatomy, Northwestern University, Chicago, III. 

Abstract. — A series of experiments was directed toward finding a 
means of improving fixation of mammalian glandular tissue and peri- 
pheral nerves with chloral hydrate. Specimens from cat, dog, rat, 
guinea pig, and man were fixed in solutions of 5-15% chloral hydrate 
in ethyl, methyl, and propyl alcohols, both pure and diluted with 
var3ring amounts of water. Modifiers were added, including acids, 
alkalies, alkaloids, amines, formamide, pyridine, piperidine, and 
formalin. The sectioned material was stained by the 2-hour method 
(AgNOj-protargol) described previously (Davenport et al., 1939). 
The acidification of alcoholic chloral hydrate mixtures was deleter- 
ious to fixation but alkalinization was not. Among the modifiers, 
formamide was the one which showed definite improvement of 
fixation. A 10% solution of formamide alone in 50% ethyl alcohol 
gave good fixation and staining of peripheral nerve trunks, but addi- 
tion of 5-7% chloral hydrate to this mixture improved staining. 
Treatment with 1% ammoniated alcohol after fixation and before 
embedding was of no value in section staining. Block stains were 
not tried. 

In the preceding paper of this series (Davenport, McArthur, and 
Bruesch, 1939) a two-hour method for staining nervous tissue was 
described. The method was worked out chiefly on spinal nerve 
roots, tissue from the central nervous system, and sympathetic 
trunks. The use of acid mixtures recommended for fixing central 
nervous tissue and roots has not proved very satisfactory for peri- 
pheral nerve trunks and is particularly bad for glandular tissue. The 
present study has been directed toward improvement in fixation and 
differentiation of the more peripherally located nerves by the use of 
neutral or alkaline fixatives based on mixtures of chloral hydrate, 
alcohol and water. Chloral hydrate was chosen because it has been 

•Contribution No. SOS from the Department of Anatomy, Northwestern University 
Medical School. 

“Submitted by E. W. Bank as a partial requirement for the degree. Master of 
Science, to the Graduate School of Northwestern University. 
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TABLE 1. List of Fixatives* 


No. 

Chloral 

hydrate 

Modifier 

Alcohol 

Water 

1 

15 

0 

methyl celo- 


0 




solve, 

100 


2 

15 

0 

Id. 

70 

30 

3 

15 

0 

Id. 

30 

70 

4 

15 

0 

n-propyl. 

70 

30 

5 

16 

0 

abs. ethyl. 

100 

0 

6 

U 

0 

« a 

70 

30 

7 

15 

0 

t( if 

30 

70 

8 

15 

0 

methyl, 

100 

0 

9 

15 

0 

<c 

70 

30 

10 

15 

0 

it 

30 

70 

11 

12 

amm. w., 0.5t 

n-propyl. 

60 

40 

12 

12 

quinine hydrochloride, 2 

60 

40 

13 

12 

glacial acetic, 5 

if 

60 

40 

14 

12 

monochloracetic, 0.2 

if 

60 

40 

15 

12 

“ 0.2 

ethyl 

60 

40 

16 

12 

0 

pyridine, 

50 

50 

17 

12 

amm. w., 0.25 

propyl, 

50 





ethyl 

5 

45 

18 

12 

piperidine, 0.25 

propyl. 

50 





ethyl 

5 

45 

19 

12 

n-butylamine, 0.25 

propyl. 

50 





ethyl 

7.5 

42.5 

20 

12 

formamide, 5 

propyl, 

50 





ethyl. 

5 

45 

21 

12 

ethanolamine, 3.5 

propyl. 

50 





ethyl 

5 

45 

22 

12 

0 

propyl, 

50 





ethyl. 

15 

35 

23 

7 

formamide, 15 

propyl. 

30 

50 

24 

7 

amm. w., 0.25 






formamide, 15 

propyl. 

30 

50 

25 

0 

formamide, 20 

butyl. 

15 





ethyl 

5 

60 

26 

0 

formamide, 20 

butyl. 

15 





py. 

5 

60 

27 

0 

formamide, 20 


0 

80 

28 

0 

formamide, 20 






formalin, 2 


0 

78 

29 

5 

brucine, 5 

n-propyl. 

50 

50 

30 

0 

“ 5 

(t 

50 

50 

31 

5 

“ 5 

methyl. 

100 

0 

32** 

5 

Py, 20 

ethyl. 

40 

40 

33*** 

5 

amm. w., 0.2 

ethyl. 

50 

50 

34t 

3 

formalin, 12 

ethyl. 

50 pH 

50 

35 

7 

formamide, 7 

propyl, 

35-4.9 

50 

36 

7 

“ 7+amm. w., 1.0 

it 

35-8.9 

50 

37 

7 

« 7 “ “ 0.1 

“ 

35-7.4 

50 

38 

7 

“ 7+ trichlor- 




1 


acetic acid, 0.01 

(( 

35-4.7 

50 


♦Formamide, piperidine, n-butylamine, ethanolamine, and n-propyl alcohol were 
obtained from Eastman Kodak Co., Rochester, N. Y. Proiargol was obtained from 
Winthrop Chemical Co., New York, N. Y. 

**d’ Ancona's fluid No. 1 
***d’ Ancona’s fluid No. % 
tOne of Cajal’s formulae. 

i Abbreviations: amm. w., strong ammonia water; Py, pure pyridine (Merck). 
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TAHLE 1. List of Fixatives (continued) 


No. 

("hloral 

hy(lrate 

Modifier 

\lcohoI 

Water 

89 

7 

formamide, 7+trichlor- 






acetic acid, 0.1 


85-4.1 

50 

40 

0 

formamide, 7 

“ 

85-4.9 

50 

41 

7 

“ 7 

ethyl 

35-4.9 

50 

42 

0 

“ 7 


85-5.0 

50 

48 

7 

“ 0 


50 

50 

44 

0 

formamide, 10 


50 

50 

45 

7 

“ 10 


50 

50 

46 

7 

“ 10+Py. 15§ 


85 

50 

47 

7 

“ 10+Py* 15+ 






formalin, 4 


85 

50 

48 

7 

formamide, 10 


0 

100 

49 

7 

10 

methyl, 

50 

50 

50 

7 

“ 10 

propyl. 

50 

50 

51 

« 

0 

ethyl, 

50 

50 

52 

0 

0 

propyl. 

50 

50 


§Py=pure pyridine (Merck). 


used successfully by previous investigators (Cajal 1907, 1910, 1929; 
d’Ancona 1925; and Perez 1932) for nerve endings when block stain- 
ing of the Cajal type was used. 

Material and Methods, Nearly all the experiments were made by 
using 6-10 fixatives in a group and fixing in each of these a piece of 
nerve and two pieces of glandular tissue, such as pancreas, thyroid, 
adrenal and salivary glands, from the same animal. Represented in 
the series were 7 cats, 4 dogs, 6 rats, 1 guinea pig, and 1 human. 
The tissues were fixed by immersion, and the time was about 20 
hours. Embedding in paraffin, cutting, and mounting the sections 
on the slide were done in the routine manner. Paraffin was removed 
and the slides passed to water thru graded alcohol, impregnated 1 
hour at 60° C. with 5% aqueous AgNOs solution, washed in 3 changes 
of distilled water 0.5 minutes each and put into 0.2% protargol solu- 
tion at 27° C. for I hour. Following impregnation a rinse of 1 or 2 
seconds in distilled water was given and the protargol reduced by 
amidol-sulfite solution (amidol, 0.1 g.; NaHSOa, 1.0 g.; Na 2 S 03 , 
10 g. ; and water, 100 cc.) for 1-2 minutes. The reducing solution was 
made up immediately before using by adding the dry amidol to a 
stock solution of the sulfites. The slides were washed carefully to 
remove all reducing solution and toned in a 0.1% solution of AuCln 
for about 5 minutes, washed again and, if the stain were light, reduced 
0.5 minutes with a 0.5% amidol solution; if dark, reduced 5 minutes 
with a mixture of oxalic acid and formalin (oxalic acid, 2 g.; formalin, 
1 cc.; water 100 cc.). To insure the removal of unreduced AgCl, a 
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5-10% “hypo” solution should be used after the second reduction, 
but this was not done in a routine way, because the preparations 
were kept only a short time. A final washing followed by dehydra- 
tion and covering in balsam completed the staining. The procedure 
has a few minor modifications of the original method. 

Fixatives: The 52 fixatives listed in Table 1 are about half of the 
total number tried, but include those which are characteristic repre- 
sentatives of the various modifiers used. We had in mind the fol- 
lowing questions: 

1. Is there any advantage of methyl or n-propyl alcohol over ethyl? 

2. What is the proper water content of these alcohols when used 
with chloral hydrate? 

3. What is the effect of adding acid or base? 

4. Does the addition of amines, amine-like substances, or alkaloids 
improve fixation or subsequent staining with silver? 

In addition to the fixatives in Table 1, 12% chloral hydrate solu- 
tions in isopropyl, allyl, n-butyl, isobutyl, and octyl alcohols and in 
dioxan were tried. With the exception of isopropyl alcohol, excessive 
shrinkage occurred with their use. Our findings with regard to the 
higher alcohols agree with Cajal’s (1907) observations on their lack of 
utility in similar fixing solutions for staining in the block. 

In one series of tissue samples (fixatives 43-51) the specimens were 
cut in two after fixation and one half given a further treatment of 24 
hours in 1% ammoniated alcohol. Such treatment seemed to be of 
no value or even deleterious to both staining and fixation, as shown 
by paler stains and greater shrinkage. 

Methyl cellosolve and dioxan were poor substitutes for alcohol. 

Results and Discussion: No advantage of methyl or propyl alcohol 
over ethanol appeared consistently. When used without dilution 
with water, propyl alcohol caused more generalized shrinkage than 
either methanol or ethanol. It was found that 10-15% solutions of 
chloral hydrate in mixtures of water and propyl alcohol separated 
into two layers when the water content exceeded 40%, but these 
could be made into perfect solutions by the addition of a small amount 
of ethyl alcohol, ethanolamine, formamide, ammonia or other modi- 
fiers used in fixatives 17 to 22. Ethyl and methyl alcohols gave per- 
fect solutions when mixed with any amount of water. 

The answer to question 2, regarding water content of the fixative, 
appears to be that only methyl alcohol can be used pure with im- 
punity as a solvent for chloral hydrate in fixation. Ethyl and propyl 
alcohols cause excessive shrinkage when so used. Ethanol as 50 and 
70% mixtures with water, and propanol diluted to about 40% with 
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sufficient formamide (fixative 35) to homogenize the solution were 
definitely more satisfactory than higher concentrations. 

The addition of acids was deleterious, but the addition of ammonia, 
piperidine, pyridine, and butylamine in small amounts was not. 
Addition of acids, except in relatively minute amounts (fixative 38), 
caused serious cracking of the tissue, especially peripheral nerves, 
with the result that cross sections presented a mosaic-like pattern 
caused by longitudinal fissures — a type of artifact commonly seen 
after fixation in neutral formalin. In some specimens the addition 
of alkali favored the subsequent differentiation of nerve fibers in 
glands, but in others this effect was not seen. It appeared to have 
no effect on fixation per se. 

Of all the modifiers tried, only one showed a consistently beneficial 
effect both on fixation and on subsequent staining. This was forma- 
mide, and while it was used by Cajal (1907) as a 4% solution in 96% 
alcohol, we have found no mention of its use in conjunction with 
chloral hydrate. This substanee, altho it has a chemical formula 
like an amine, has properties more nearly resembling urea in that it is 
able to denature protein and is not alkaline. As an addition to chloral 
hydrate solutions, it seems to be well worth while. Used alone 
(without chloral hydrate) in water-ethanol or water-propanol mix- 
tures (fixatives 40 and 44) it has given superior fixation and strong 
staining with silver. The addition of chloral hydrate to the mixture, 
however, appears to give some improvement in the diffiTcntiation of 
nerve fibers. 

The use of formalin (fixatives 28, 34, and 47) was deleterious both 
to fixation and staining. 

We wish to suggest that fixatives having formulas the same as, or 
similar to, those given in fixatives 23, 24, 35, 36, 41, 45, 49 and 50 are 
worthy of trial in the staining of peripheral nerve trunks, particularly 
when enumeration of fibers is desired. 

Results with glandular material have been only partially success- 
ful; hence the use of chloral hydrate mixtures, altho a great improve- 
ment over acid fixatives, leaves much to be desired in section staining 
with the silver-nitrate-protargol method. 

We wish to acknowledge aid from the National Youth Administra- 
tion to E. W. Bank. 
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A PROCEDURE FOR STAINING FILAMENTOUS ALGAE 
AND FUNGI ON THE SLIDE 

J. E. Adams, University of North Carolina^ Chapel Hilly N. C, 

The Venetian Turpentine method for mounting delicate structures 
such as filamentous algae requires so much handling of the bulk ma- 
terial that tangling, twisting, and excessive breaking of the filaments 
is almost unavoidable. The conjugating filaments of forms which 
show scalariform conjugation are likely to be separated and other- 
wise distorted. Due to matting of the filaments, uniform destaining 
is difficult of accomplishment, and satisfactory teasing-out of the 
matted filaments in the thick Venetian Turpentine just prior to cover- 
ing is difficult or impossible. 

The following procedure, based upon the use of a modification of 
Haupt’s^ gelatine fixative, has been used successfully by the writer in 
overcoming these difficulties and in shortening the preparation time. 

Dissolve 1.5 g. of a good grade of gelatin in 100 ml. of distilled 
water at 30-85° C. Add 5 ml. of glycerin and 2 g. of phenol. Smear 
a thin film of the fixative upon a warm slide. 

After killing and washing the bulk material in running water re- 
move enough for a slide with fine forceps. Place this upon the 
smeared slide with a “dragging” movement, beginning at one end of 
the slide and pulling the filaments toward the other end. The water 
which adheres to the filaments is sufficient for floating them into posi- 
tion; a large quantity of water such as is used for floating paraffin 
ribbons is unnecessary and undesirable. Most of the filaments will 
thus arrange themselves in a free and parallel fashion. Conjugating 
filaments can be mounted in this manner without damage. If de- 
sired, long ends extending beyond the area to be covered may be 
turned in beside the main mass of filaments. Invert the slide over a 
shallow dish containing a small quantity of commercial (40%) for- 
maldehyde and cover with an inverted dish or low bell jar. Glass 
staining dishes of the low, rectangular form, slightly less than 3 inches 
wide, serve this purpose well. Leave the slides thus exposed to the 
fumes of formaldehyde for hour. Wash slides in distilled water, 
5-10 minutes. They are now ready for staining in aqueous stain or 
for the alcohol series if an alcoholic stain is to be used. Clear in 
xylene and mount in balsam. 

^Haupt, A. W. 1930. A gelatine fixative for paraffin sections. Stain Techn. 5, 
97-8. 
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The following schedule has given good preparations of Spirogyra: 

1. Kill and fix in chromo-acetic acid (1% chromic acid, 3% glacial 
acetic acid), 12 hours. 

2. Wash in running water, 12 hours. 

3. Fix material to slide as described above. Wash in distilled 
water, 5-10 minutes. (Slides may at this point be run up to 85% 
alcohol for hardening and returned to water.) 

4. Mordant in 2% aqueous solution of ferric ammonium sulfate, 
4 hours. Wash in several changes of water, Y<i hour. 

5. Stain in 0.5% aqueous hematoxylin, 12 hours. Wash in water 
(2 or 3 changes), Yi hour. 

6. Destain with 1% aqueous solution of ferric ammonium sulfate, 
about 1 hour. Wash in water, Yl hour. 

7. Dehydrate by closely graded series of alcohols to 95%. 

8. Counterstain with 0.5% orange G in 95% alcohol, 15-30 seconds. 

9. Complete dehydration in absolute alcohol, 1-2 minutes. Clear 
in xylene. Mount in balsam. 

Other filamentous algae with this and other combinations of stains 
have given good preparations. Miss Alma Whiffen of this laboratory 
has used successfully the present technic for mounting and staining 
cultures of Achlya grown on hemp seed. 



FURTHER EXPERIMENTS WITH THE MASSON TRICHROME 
MODIFICATION OF MALLORY’S CONNECTIVE TISSUE 

STAINi 

R. D. Lillie, Surgeon, United States Public Health Service, 
Washington, D. C. 

Abstract. — Several dyes, notably ponceau 2R, azofuchsin 3B, 
nitrazine yellow, and Biebrich scarlet may replace imported “ponceau 
de xylidine” in the Masson ponceau acid fuchsin mixture. Of these 
Biebrich scarlet appears to be the best and may be used without acid 
fuchsin. 

A mixture of equal parts of 5% solutions of phosphomolybdic and 
phosphotungstic acids is much superior to either acid alone and gives 
adequate mordanting in 1 minute at 22° C. 

With the fast green modification, times in plasma and fiber stains 
can be reduced to 2 minutes each. With anilin blue a 4-minute 
plasma stain is required. One-minute final differentiation in 1% 
acetic acid is adequate. 

Primary mordanting of formalin material may be accomplished by 
5 minutes in saturated aqueous mercuric chloride or 2 minutes in 
saturated alcoholic picric acid. Three minutes washing in running 
water is required after these mordants. 

While our previous studies (Lillie, 1938) and those of Goldner 
(1938) indicated that the trichrome method could be adapted to 
formalin material and con.siderably shortened, the length of time 
(nearly an hour) and the m*cessity for incubation required by the 
best of our modifications were still a bar to the frecjuent or routine 
u.se of the method. Moreover, the nece.ssity for an importe<l “pon- 
ceau de xylidene” for the proper execution of the method gave rise to 
some difficulties in prompt procurement of the dye. Consequently, 
we determined to test a number of other dyes as to their availability 
for plasma stains in place of “ponceau de xylidene,” and to endeavor 
to further shorten the procedure. 

The following basic technic was used in experiment 9.^ Bring 
paraffin sections of formalin fixed tissues to water as usual. (1) 
Treat in mordant No. 1 (.saturated aqueous picric acid) 10 minutes 
at 58° C. (2) Wash 15 minutes in running water. (3) Apply Wei- 

•Contribution from Division of Pathology, National Institute of Health. 

‘Experiments 1 to 8 are included in the previous report (1). 

Stain Technology, Vol. 15, No. 1, January, 1940 


17 



18 


STAIN TECHNOLOGY 


gert’s acid iron chloride hematoxylin, 6 minutes. (4) Rinse in water. 
(5) Stain 5 minutes in plasma stain. (6) Rinse in distilled water. 
(7) Apply mordant No. 2 (1% phosphomolybdic acid) 10 minutes at 
58® C. (8) Stain in 2.5% fast green FCF in 2.5% acetic acid, 5 
minutes. (9) Differentiate in 1% acetic acid for 2 minutes. (10) 
Carry thru alcohol, acetone, acetone+xylene, and xylene to salicylic 
balsam. The plasma stains were made by mixing 9 cc. of 1% solution 
of the various dyes with 1 cc. of 1% acid fuchsin and 0.1 cc. glacial 
acetic acid. 

The best plasma stains were given by ponceau 2R, nitrazine yellow, 
Biebrich scarlet and azofuchsin SB. Almost as good were Bordeaux 
red, chromotrope 2R, azofuchsin G, orange G and crocein. Still 
quite good were “ponceau de xylidene,” azofuchsin (C.I. 30), azo- 
fuchsin 4G, eosin Y and chrysoidin.*^ Distinctly inferior were 
azofuchsin B, azofuchsin 6B (C.I. 57), azofuchsin 6B or GN (C.I. 
154), methyl eosin and erythrosin. Phloxine gave the poorest effect 
of any. (The sources of these dyes are given in Table 1.) Appendix, 
pneumonic lung and a nephrosclerotic kidney were used as test 
objects. 

Having noted the statement in Thorpe and Linstead (1933) “that 
the lakes of complex acids containing both tungsten and molybdenum 
were much faster than those containing either metal alone“ (English 
patent 216486, 1923), it was decided to compare a mixture of phos- 
photungstic and phosphomolybdic acids as second mordant with the 
two acids used alone. In experiment 10 the usual technic was fol- 
lowed, employing Biebrich scarlet with acid fuchsin as the plasma 
stain. Second mordants were as follows: 1% phosphomolybdic acid, 
10 minutes at 58° C.; 1% phosphotungstic acid, 10 minutes at 58° C.; 
and a mixture of equal parts of 1% solutions of phosphomolybdic and 
phosphotungstic acids for 5 and 10 minutes at 58° C. and for 5, 10, 
15, 30 and 60 minutes at room temperature, 

Phosphotungstic acid alone gave distinctly inferior results, but the 
mixture was excellent at 58° C. for either 5 or 10 minutes and at 
room temperature when the time was 10 or more minutes. 

As Goldner had found he could shorten the phosphomolybdic 
mordanting time by using more concentrated solutions at room tem- 
perature, we decided to try in experiment 11 the effect of raising the 
concentration of the mixed acids to 5%. The Biebrich scarlet var- 
iant was used as before. A control of 1% phosphomolybdic and 
phosphotungstic acids at room temperature for 10 minutes was used, 

•This dye was labeled chrysoidin Y, but was shown not to agree with the charac- 
teristics of that dye. 
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and trials were made of a mixture of equal parts of 5% solutions of 
the two acids at room temperature for 1, 2, 3, 5, and 10 minutes. 
All tests gave fully satisfactory results. 

In experiment 12 trial was made to sec whether the time in the 
plasma stain could be reduced and whether acid fuchsin could be 
omitted from the Biebrich scarlet modification. Mordanting was 
carried on for 1 minute at room temperature with the 5% phospho- 
molybdotungstic mixture. Plasma stains were applied 1, 2, 3 and 5 
minutes, using 1% Biebrich scarlet in 1% acetic acid alone as well 
as the mixture of Biebrich scarlet and acid fuchsin (9:1). 

Table 1. Dyes Used 


Name 

C.I. No. 

Schultz 

No. 

Manufacturer 

Lot No. 

“Ponceau de xylidene” 
Ponceau 2R 

79 


Grubler 

National Anilin 

1.37 

7895 

Bordeaux red 

88 

112 

National Anilin 

4988 

Chromotrope 2R 

29 


National Anilin 

8449 

Crocein 

Biebrich scarlet WS 

252 or 277? 

280 

247 

Old sample 

Biosol Products 

131 

Azofuchsin 

30 


National Anilin 

7788 

Azofuchsin B 

fifi 


National Anilin 

3210 

*Azofuchsin 4G 

29 a 


National Anilin 

8449 

Azofuchsin fiB 

57 


National Anilin 

3210 

Azofuchsin 6B, GN 
or S 

154 


National Anilin 

3210 

Azofuchsin G 

153 


Hartman Leddon 

(1938) 

Azofuchsin 3B 

54 


Hartman Leddon 

(1938) 

Eosin Y 

768 


National Anilin 

Cert. NEll 

Methyl cosin 

769.? 


Grubler 

Old 

Erythrosin 

773.? 


Grubler 

Old 

Phloxine (73%) 

774 


Hartman Leddon 

Recent 

Acid fuchsin (00%) 

692 

524 

Hartman Leddon 

Recent 

Methyl blue 

706 


National Anilin 

7624 

Orange G 

27 


Grubler 

12.37 

Nitrazine yellow 
Chrysoidin (acid dye) 

Not C.I. No, 20, 


(Squibbs) t 
Providence 

Rt*cent 
About 1930 

Fast green FCF 

Anilin blue WS 

21, or 60 

707 


Chemical 
Coleman and Bell 
Hartman Leddon 

Recent 

Recent 


*This is listed in the Colour Index as similar to chromotrope 2R, C.I. No. 29. 

fThe lot actually used was obtained from another source and under a different name; 
but the company furnishing it to the writer does not put it on the market any more. 
A sample subsequently obtained from Squibbs labelled “nitrazine” was found to be 
less concentrated and had to be employed in 2% instead of 1% solution. In this paper 
the name “nitrazine yellow” is employed for the dye, as it was first described under 
that name (Wenker, 1934). 

Immersion for 2 minutes in plasma stain was found fully adequate, 
one minute not quite enough. We considered Biebrich scarlet alone 
to give a better picture than the acid fuchsin mixture. 

In experiment 13 trial was made to see whether the time in the 
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fast green fiber stain and in the acetic acid differentiation could be 
reduced. The timing was as follows: 2 minutes in Biebrich scarlet 
(alone), 1 minute at room temperature in the 5% phosphomolybdo- 
tungstic mixture and 1, 2, 3 and 5 minutes, respectively in the fiber 
stain with the following 1% acetic differentiation applied 1 and 2 
minutes for each variant of the fiber stain. Staining for two minutes 
in the acetic fast green was adequate, one minute not quite adequate, 
and one minute differentiation in 1% acetic acid was enough. 

Experiment 14 was designed to test the possibility of further re- 
ducing the mordanting time in the first mordant. Both saturated 
aqueous picric acid and saturated aqueous mercuric chloride, which 
had previously given excellent results as a mordant (Lillie, 1938), 
were tried at 58“ C. for 2, 3, 5 and 10 minutes. The remaining steps 
were as in experiment 13, with 2 minutes in fast green and 1 minute in 
1% acetic acid. The results were essentially identical thruout, in- 
dicating that 2 minutes at 58“ C. in either of these primary mordants 
would be adequate. In experiment 15 the same 2 first mordants 
were used for 2 minutes at 58“ C., and trial was made to reduce the 
washing interval. The balance of the procedure was as in experi- 
ment 14. Sections were washed after the first mordants for 1, 2, 3, 
5, 10 or 15 minutes or briefly rinsed. A 3-minute washing was re- 
quired to remove all of the visible yellow color after picric acid mor- 
danting. No difference, however, was seen in the staining with 
either mordant, regardless of the length of washing. 

In experiment 16 the 3-minute washing interval was adopted, the 
rest of the procedure remaining as before, and trial was made of 
saturated alcoholic picric acid (about 6%, as compared with about 
1.25% for aqueous), saturated aqueous mercuric chloride and 20% 
alcoholic mercuric chloride as first mordants. These were tried 
severally for 1, 2, 3, 5 and 10 minutes at room temperature in com- 
parison with saturated aqueous picric acid and mercuric chloride 
solutions for 2 minutes at 58“ C. At room temperature aqueous 
mercuric chloride gave excellent results at 5 and 10 minutes, good at 
3 minutes and irregular with poor staining of muscle at 1 and 2 
minutes. Alcoholic mercuric chloride dried on the slides during the 
brief interval of transfer to running water and results of subsequent 
staining were spotty and irregular. Mordanting for 1, 3 and 10 
minutes gave good results, but for 2 and 5 minutes poor, with muscle 
almost unstained. Saturated alcoholic picric acid gave satisfactory 
staining results at all mordanting durations. 

In experiment 17 an attempt was made to introduce another color 
to render the plasma staining more differential. Instead of mixing 
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the dyes, it was decided to try sequence staining, with or without an 
intervening mordant. Two dyes were used, orange G and nitrazine 
yellow, a brown plasma stain, in addition to the Biebrich scarlet. 
1% solutions of each were made in 1% acetic aoid. Tests were made 
with each of these dyes, staining for 2 minutes before or after a 2- 
minute Biebrich scarlet stain, with or without an intervening 1- 
minute mordanting in 5% phosphomolybdotungstic mixture. When 
no intervening mordant was used, the effect obtained was the same as 
from Biebrich scarlet alone. When the intervening mordant was 
used the effect was that of the first dye alone, whether BieV)rich 
scarlet, orange G or nitrazine yellow without trace of the color ex- 
pected from the second dye. The procedure was otherwise that of 
experiment 16 with mordanting for 1 minute in saturated alcoholic 
picric acid. 

Continued use showed some irregularity in plasma staining with 1 
minute in the first mordant, so it seemed advisable to increase this to 
2 minutes. Thus the modified procedure arrived at from the fore- 
going experiments is as follows: 

1. Bring paraffin sections thru xylol and alcohol into saturated 
alcoholic picric acid for 2 minutes. 

2. Wash 3 minutes in running water. 

3. Stain 6 minutes in Weigert’s acid iron chloride hematoxylin. 

4. Rinse in water. 

5. Stain 2 minutes in 1% Biebrich scarlet in 1% aqueous acetic 
acid. 

6. Rinse in water. 

7. Mordant 1 minute in a mixture of equal parts of 5% solutions 
of phosphomolybdic and phosphotungstic acids. 

8. Stain 2 minutes in 2.5% fast green FCF in 2.5% aqueous acetic 
acid. 

9. Differentiate 1 minute in 1% aqueous acetic acid. 

10. Carry thru alcohol, acetone, acetone + xylene, and xylene (two 
changes) into salicylic acid balsam. 

Longer staining (c.g. 3 or 4 minutes) with Biebrich scarlet is neces- 
sary when the following fiber stain is anilin blue or methyl blue. 

Conclusions 

1. A number of dyes may be substituted for imported “ponceau 
de xylidene"* in Masson's ponceau acid fuchsin mixture. Among the 
best are ponceau 2R (C.I. No. 79), azofuchsin 3B (C.I. No. 54), 
nitrazine yellow, and Biebrich scarlet (C.I. No. 280). We prefer the 
last to any dye tried thus far. Nitrazine yellow is very good when a 
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brown plasma stain is desired. Biebrich scarlet makes as satisfac- 
tory a plasma stain without addition of acid fuchsin. 

2. A mixture of equal parts of phosphomolybdic and phospho- 
tungstic acid solutions is much superior, as a second mordant, to 
either used alone. When 5% solutions are used, the time required is 
1 minute at room temperature. 

3. With the fast green modification, the times in the plasma and 
fiber stains can be reduced to 2 minutes each. With anilin blue a 
4-minute plasma stain seems indicated. One-minute differentiation 
in 1% acetic acid after the fiber stain appears to be adequate. 

4. Primary mordanting may be reduced to 5 minutes in saturated 
aqueous mercuric chloride solution or to 2 minutes in a saturated 
alcoholic solution of picric acid, both at room temperature. Washing 
3 minutes in running water after the mordant seems to be adequate. 

The writer is indebted to Scientific Aide Milton Gusack for 
technical assistance in carrying out the experimental work herein 
reported. 
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THE USE OF SUDAN BLACK B AS A BACTERIAL FAT STAIN 


T. L. Hartman, Texas State Department of Health, Bureau of 
Laboratories, Austin, Texas 

Abstract. — Sudan black B was introduced as a specific fat stain 
for the detection of lipids in tissue sections by L. Lison in 1934. 
Saturated solutions of Sudan black B in 70% alcohol or in ethylene 
glycol stain the fat bodies of bacteria a deep blue-black color, and 
this dye is recommended as superior to the other Sudans. 

The method used in staining the bacteria was to suspend a loopful 
of the cells in a drop of the stain solution and to prepare flat wet 
mounts. The organisms giving positive fat tests with Sudan black 
B included Bacillus cereus. Bacillus mycoides, Azotobacter beijerinckii, 
Rhizobium leguminosarum, Mycobacterium avium, Mycobacterium 
leprae, Oospora lactis. Bacillus tumescens, water spirilla, and fungi. 

Introduction 

The use of the Sudans as fat stains dates back to 1896, when L. 
Daddi introduced Sudan III as a specific stain for fat. L. Michaclis, 
in 1901, reported on his synthesis of Sudan IV, which had similar 
staining properties and was related to Sudan III. French (1926) 
reported oil red O, (Syn., Sudan II) as the most brilliant of the 
Sudan fat stains. 

The above mentioned Sudans have long been recognized as the 
stains of choice when testing cells for fat. Recently, however, Sudan 
black B has been, proposed as having staining properties equal to the 
other Sudans. It was introduced by Lison (19.S4) as a specific fat 
stain for the detection of lipids in tissue sections, and is a dye.stuff 
of the phenyl-azo-naphthyl-azo-naphthyl type. Recently, Leach 
(1938) proposed 50% diacetin and distilled water as an improved 
solvent for Sudan black B, and also pre.scnted a method of using 
it to stain lipids in sections of intestinal epithelium. 

Since the stains of the Sudan series readily stain cell fats, an in- 
vestigation was conducted to determine the ability of Sudan black B 
to stain the fats of bacteria and to find a more suitable solvent for the 
dye, other than those already proposed, which would more readily 
adapt itself for the staining of lipids in bacteria. 

The method of staining the fats of bacteria is to suspend the or- 
ganisms in the dye and prepare flat wet mounts. For this procedure 
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it is of value to have a stain which will readily suspend the bacteria 
in question and not cause precipitates or plasmolysis of the cells due 
to evaporation of the dye solvent. The solvents found to meet these 
requirements are 70% alcohol, 50% acetone and water, 50% dioxan 
and water, and ethylene glycol. 

Matkrials and Mrthods 

The Sudan black B used during this study was furnished by the 
National Aniline and Chemical Company, New York City. The 
staining solution was prepared by dissolving 0.25 g. of the dry Sudan 
black B powder in 100 ml. of 70% alcohol at room temperature. 
Solution of the dye takes place almost immediately. The staining 
solution as described by Leach was prepared by adding excess of the 
dye to equal amounts of diacetin and distilled water followed by two 
days incubation at 55° C. and filtering before using. 

Saturated solutions of Sudan black B in 50% acetone and distilled 
water, 50% dioxan and distilled water, and ethylene glycoh were 
prepared. For best results it is advisable to let the solutions stand for 
several days since the acetone and dioxan require considerable time 
for solution to take place. 

The method used in staining the bacteria was to suspend a loopful 
of the cells in a drop of the stain solution and prepare flat wet mounts. 

The organisms tested for fat during this investigation included 
Bacillus cereus. Bacillus myeddes. Bacillus tumescens, Azotobacter 
heijerineJeii, Rhizobium leguminosarum, Mycobacterium avium, 
Mycobacterium leprae (strain isolated by J. R. Kriz), Oospora lactis, 
water spirilla, and fungi. (These organisms were obtained from the 
stock cultures of the University of Texas at Austin'.) 

The Rhizobium and Azotobacter cultures were grown on yeast 
extract mannitol agar and nitrogen-free mannitol agar respectively. 
The fungi studied were isolated from the air by exposing glucose agar 
plates for several minutes. The other test organisms were grown on 
6% glycerin infusion agar and carbohydrate infusion agar. 

The cultures were studied at various periods during their growth 
and the presence of fat bodies within them was detected by the use 
of Sudan black B. All positive fat tests were confirmed by the fat 
stains of Eisenberg (1909), by staining with Sudan II, III, and IV, 
by negative fat stains, and by unstained vital preparations. 

‘The ethylene glycol used as a dye solvent should have a boiling point of 195-7° C., 
since if less pure it will not completely dissolve Sudan black B. 
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PLATE I. 

Fif'. 1. BaciUvs cerevs from a ^8-hour culture on jrlycerin agur, showing fat 
bodies stained with Sudan black B dissolved in 70% alcohol. 

Fig. 2. Bacillus tumescens from a 32-hour culture on 6% glycerin agar, showing fat 
bodies stained with Sudan black B dis.solved in 70% alcohol. 
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PLATE II. 

Fig. 3. Oospora lactis from a 48-hour culture on 6% gylcerin agar, showing fat bodies 
stained with Sudan black B dissolved in 70% alcohol. 


Fig. 4. Water spirillum from a 12-day culture on 6% glycerin agar, showing fat 
bodies stained with Sudan black B dissolved in ethylene glycol. 
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Observations and Conclusions 

All the bacteria used in this study gave positive results when 
tested for fat by the use of Sudan black B. F^t bodies could be de- 
tected in all the organisms within 24-48 hours; however, the Myco- 
bacteria gave better results if tested for fat after 7-14 days incubation. 
The fat droplets appear as blue-black bodies in a clear colorless 
cytoplasm. (Figs. 1, 2, 3, and 4). At times the organisms may 
assume a beady or chain-like appearance, since only the stained fat 
bodies are visible (Figs. 1, 2, and 4) while the cell membrane is in- 
distinct or not visible at all. 

The fat bodies stain a deep blue-black color when stained with the 
70% alcohol staining solution; they assume a blue color when ethylene 
glycol, 50% dioxan and distilled water, and 50% diacetin and dis- 
tilled water are used as the dye solvents. When Sudan black B is 
added to 50% acetone and distilled water, a red solution is formed 
which stains the fat bodies of the bacteria red; this is due to the fact 
that many organic dyestuffs have an entirely different color in organic 
solvents and only give their true color when the solvent is evaporated. 

The most brilliant fat tests were observed when the bacteria were 
stained with the dye solutions using either 70% alcohol or ethylene 
glycol as the solvent. Ethylene glycol seems to be especially suitable 
as a dye solvent for Sudan black B, since it does not tend to evaporate 
when making vital mounts, and in addition has the property of taking 
on moisture, thus permitting preparations to remain in excellent con- 
dition for several days. The other solvents gave less striking re- 
sults, altho the fat bodies were stained a bright blue color. The stain 
solution as recommended by Leach did not give very satisfactory 
results, as the fat bodies stained a faint blue and at times did not 
stain at all. Forty per cent alcohol, which has been recommended 
as a solvent for Sudan black B, proved to be unsatisfactory because 
insufficient dye was dissolved. 

Sudan black B in 70% alcohol has retained its staining ability for 
over six months and does not seem to have deteriorated in any way. 
Dye solutions using ethylene glycol, 50% dioxan and distilled water, 
and 50% acetone and distilled water as solvents, also have kept their 
staining abilities over long periods of time. Frequently a dark pre- 
cipitate is observed in the wet-mount preparations; however, since it 
is usually in the background and beyond the focal level of the cells, 
it is of no objectionable consequence. Therefore, it can be concluded 
that the dye solvents tried in this study do not tend to deteriorate 
upon aging or to cause undesirable precipitates or to give poor stain- 
ing reactions. 
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From the observations made during this study, Sudan black B is 
to be preferred to Sudan II, III or IV as a bacterial fat stain. The 
solubility of the Sudan black B in the various solvents tried, as well 
as the slight solubility of the other Sudans in similar solvents, is a 
matter of practical importance. The microscopical picture obtained 
when using Sudan black B as compared to the other Sudans would 
indicate that Sudan black B presents a less confusing picture and is 
equally specific for fat substances. 

Summary 

Sudan black B dissolved in 70% alcohol or ethylene glycol stains the 
fat bodies of bacteria a deep blue-black color, and is recommended as 
superior to the other Sudans. 

The author wishes to express his appreciation to Dr. I. M. Lewis, 
Department of Botany and Bacteriology, University of Texas, for 
his helpful advice and criticism during this work. 
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A SIMPLE TECHNIC FOR IN TOTO STAINING OF TARSAL 
AND SEBACEOUS GLAND5 

J. A. Badertscher, Department of Anatomy ^ Indiana University 
School of Medicine^ Bloomington, Ind. 

In toto or bulk staining with Sudan IV as used by Herxheimer is an 
efficacious method for delineating tarsal and sebaceous glands. 
Altho Sudan III and Sudan IV have long been used for staining 
fatty substances in general, the lack of references to the application 
of these stains for purposes referred to above indicates that the 
demonstration of entire tarsal and sebaceous glands is not in general 
use. Fatty substances in general stain more deeply with Herx- 
heimer’s stain than with Sudan III. 

The eyelids and skin removed from animals (dog, ox, cat and hu- 
man cadavers) were fixed in 10% formalin for 24 hours or longer and 
then run thru 50% alcohol (ethyl) into 70% alcohol. Care should 
be taken to wash out the fixing fluid thoroly with several changes of 
70% alcohol. This will avoid the formation of a precipitate after 
the tissue is placed in the stain. 

Cadavers, when received at the Indiana University anatomical 
laboratories, have already been injected with a preservative, the in- 
gredients of which are unknown. The eyelids and skin removed 
from them for purposes designated above are fixed in 10% formalin 
before they are finally injected with a mixture of equal parts of al- 
cohol, glycerin and phenol. 

To delineate the tarsal glands clearly, the tissues covering tnc tarsus 
should be removed. This can be easily done by submerging the eye- 
lid in 70% alcohol in a large Petri dish, the bottom of which has been 
coated with a layer of paraffin about 5 mm. thick, and by pinning 
the lateral and medial margins of the eyelids to the paraffin. Care 
should be taken not to insert the pins thru the tarsus. When the 
eyelid is thus anchored, the skin, orbicularis oculi muscle and the 
palpebral conjunctiva can be removed easily from the tarsus with a 
small pair of curved scissors and a pair of fine forceps. The use of 
binocular magnifying lenses with a long working distance is an aid 
in removing the excess tissue. A binocular loupe is very satisfactory 
to use with this type of work. 

If it is also desirable to display the large sebaceous glands that 
open into the hair follicles of the eyelashes, the epidermal layer of the 
skin near the margin of the eyelids should be removed. 

Stain Technology, Vol. 1.5, No. 1, January, 1940 
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For the delineation of the sebaceous glands, free-hand vertical 
sections 1 to 2 mm. thick are made from any region of the integu- 
ment where these glands are present (scalp, skin of general body 
surface). The sections are more easily made from fixed than from 
fresh material. Whole mounts of skin 12 mm. .square or larger also 
make interesting preparations. 

The formula for Herxheimer’s stain* is as follows: 

70 parts of absolute alcohol (ethyl), 

20 parts of a 10% solution of sodium hydroxide, 

10 parts of distilled water, 

Sudan IV to saturation.* 

The procedure for staining is as follows: 

1. Transfer tissue from 70% alcohol to Herxheimer’s stain. Stain- 
ing is accomplished in 12-24 hours or in less time if the pieces of 
tissue are thin. 

2. Wash out excess stain with repeated changes of 70% alcohol 
until the glands are sharply delineated. 

S. Transfer to glycerin. The tissues surrounding the glands be- 
come semitransparent. The preparation may be kept permanently 
in glycerin, or may be mounted in glycerin jelly. Of the several 
formulae for glycerin jelly, Brandt’s formula* was used : melted gelatin 
1 part; glycerin Ij^ parts; and a few drops of carbolic acid. 

Tarsal and sebaceous glands stained by this method seven years 
ago have not faded and make beautiful whole mount preparations to 
supplement the study of these glands in ordinary microscopic prepa- 
rations. 

‘Enzyklopadie der Mikroskopischen Technik, Dritte Auflsge, Bd. 1, 729-30. 
Urban und Schwarzenl>erg, Berlin- Wien. 

^he dye used for staining the majority of the specimens was labeled “Scharlach R” 
and purchased a good many years ago from the Harmer l.>aboratories of Lansdowne, 
Pa. For some of the recent specimens a lot marked “Scarlet R” obtained from the 
Coleman and Bell Co. was employed. It was subsequently pointed out by the Chair- 
man of the Biological Stain Commission that altho the name “Scarlet R’’ denotes an 
entirely different type of dye to the dye industry it is often incorrectly employed in the 
medical literature as a synonym of Sudan IV. He accordingly furnished a sample of a 
dye sold under the latter name by the National Aniline and Chemical Co. and certified 
by the Stain Commission; this sample was tried and gave equally good results. 

‘Lee, Bolles. . 1937. The Microtomist’s Vade-mecum, 10th ed., edited by J. B. 
Gatenby and T. S. Painter. Churdiill, London. (See p. 223). 
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A DEPARTMENT DEVOTED TO ABSTRACTS OP BOOKS AND PAPERS PROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

•/. A. de Tomasi Abstract Editor 


BOOK REVIEWS 

BECKER. ELERY R. and ROUDABUSH, ROBERT L. Brief Directions in 
Histological Technique. 6 x 83^ in., 80 pp. Paper, with spiral binding. 
Collegiate Press, Inc., Ames, Iowa. 1939. $1.00. 

According to the authors’ statement in the preface, “This manual was pre- 
pared especially for use by classes in histological technique in the Zoology and 
Entomology Department at towa State College.” Altho the book makes no pre- 
tention of having general applicability, it may prove useful in some other labora- 
tories where an inexpensive handbook of this sort is desired. The writers give 
detailed directions for one standard histological procedure (Zenker-paraffin with 
Delafield’s hematoxylin), and follow this with alternate procedures for the various 
steps involved. The chapter dealing with the standard procedure is about 18 
pages long; and this is followed by five shorter chapters dealing with the alternate 
procedures for fixation, dehydrating, imbedding, staining, and mounting, re- 
spectively. A final chapter deals with special methods for tissue or microorgan- 
isms to which the more general histological technic is not applicable. — 11. J. ('onn 

MICROSCOPE AND OTHER APPARATUS 

MELEZER, N., and VENKEl-WLASSICS, T. Die Quecksilberhochdruck- 
lampe als Lichtquelle ftir Fluoreszenzmikroskopie und Mikrophotographie. 
ZtH. Mikr., 56, 202-10, 1939. 

The author suggests the use of a new tungsten-mercury-vapor lamp developed 
by the Simons Company in place of the expensive low voltage ultraviolet quartz 
lamps or the unsatisfactory ultraviolet arc lamp using iron electrodes. These 
lamps, designed on the general plan of the ordinary tungsten incandescent lamp 
with Edison base, burn evenly emitting a constant source of light having a wave 
length between 310-390 m/ot. They operate on 220 volts A. C. — J. M. Thuringer. 

SCOTT, G., and PACKER, I). M. The localization of minerals in animal 
tissues by the electron microscope. Science, 89, 227-8. 1939. 

Partial absorption of an electron beam is known to give rise to profile pictures 
of bacteria, or epidermal cells. Such a beam can also be used to cause thcrmoionic 
excitation of electrons on metallic surfaces. This principle is applied here in an 
attempt to localize minerals in sections of animal tissues. Sections are ashed at 
greatly reduced pressure on the surface of a cathode coated with Ba and Sr in the 
electron microscope. As most of the inorganic elements in tissues are excited to 
thermoionic emission at relatively specific tempertaures, a differentiation and 
localization of at least Mg and Ca is thus made possible. A picture of cellular 
structures in striated muscle, gastric mucous membrane, and nerve tissue can 
then be obtained. — J. A. de Tomasi. 

ZELLER, A. Ein neues Kanadabalsamflftschchen. Zts. wiss. Mikr., 56, 211. 
1939. 

A simple and practical balsam bottle is described having a large ground glass 
cover. An ingenious perforated groove around the neck of the bottle, beneath 
the cover, permits a return flow of any balsam spilled. — J. M Thuringer. 
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MICROTECHNIC IN GENERAL 

LANDAU, E. Appareil pennittant la deshydration et I’enrobage d’une pi^ce 
dans le vide, sans recourir aux substances chimiques. Bull, d'HistoL 
Appl, 16, 13-8. 1939. 

The author’s apparatus for fixing fresh tissues by drying while freezing is de- 
scribed. With this apparatus, fresh, unfixed tissue can be dehydrated without 
employing any of the usual chemical reagents and with no shrinkage of the tissue. 
Dehydration is accomplished by a system of three pumps giving an almost com- 
plete vacuum, while a gas refrigerating system lowers the temperature to about 
-25°C. During this process the tissue may rest upon paraffin which can then be 
melted by means of a warm water bath. The tissue (still in the vacuum) is thus 
automatically immersed in paraffin. Infiltration and embedding are completed 
in 15-20 xnin.-~M. Noble Bates, 

MILOVIDOV, P. Die Anwendung der Azetokarmin-Methode fiir die FMrbung 
von fixierten Mikrotomschnitten. Zts. wiss. Mikr., 56, 07-9. 1939. 

The technic recommended has been employed for material fixed in each of the 
following fluids: Flemming, Wmec Ilia, Nawaschin, NSmec-Milovidov, Nemec 
I, sublimate-acetic, alcohol, etc. Deparaffinized sections arc covered with a few 
drops of Schneider’s aceto-carmine and gently heated for 1-2 min. (without 
boiling). After cooling, they are rinsed in water and transferred thru 96% 
alcohol, abs. alcohol, xylene, to Canada Balsam. Best cytoplasmic staining is 
obtained after ale. or sublimate-acetic fixation. The best general results are 
obtained with Flemming’s, NSmec’s Ilia, and Nawaschin’s fluid. This method 
has the advjintages of rapidity and permanency. — J. M. Thuringer, 

ROBINSON, B. G. A note on mounting thin celloidin-sections. J, Roy. 
Micro, Soc., 59, 79. 1939. 

Some of the difficulties encountered when mounting thin sections of material 
embedded in celloidin and paraffin wax can be eliminated by the following method. 
Infiltrate the material in the usual way. Then immerse the trimmed block in 
abs. alcohol until perfectly transparent; harden in xylene and transfer to the 
waxes. Float ribbons of sectioned material on slides previously smeared with 
albumen, stretch them on the hot-plate, drain and immediately store in a closed 
glass vessel containing cotton- wool soaked in ether and a small dish of CaCh. 
The ether vapor flattens the sections and the CaCL drys them. Sections may 
be stored indefinitely in such a vessel. Before the ether, alcohol and staining 
baths, a photographic squeegee-roller may be lightly rolled over the slides; the 
slides are then able to withstand immersion in watery reagents for several days 
without the loss of a single section from the series. — H, E. Finley. 

SUTER, HANS, t^ber die Eignuug der Schlierenmethode zur Messung osmo- 
tischer Zustandsgrdssen. Protoplasma, 31, (3), 421-53. 1938. 

The author presents in detail the application to biological material of the 
Topler-Schlieren method (Topler, A., Ann. d. Phys., 4, 838. 1904) which depends 
upon the diffusion of substances of different refractive indices in a solution. A leaf of 
Sempervitmm tectorum is carefully removed and the cut base of the leaf sealed with 
paraffin after the epidermis has been carefully stripped off. The leaf is then placed 
in water or in a sugar solution, and by appropriate illumination, striae or the so-called 
Topler-Schlieren can be detected in accordance with diffusion gradients and density 
changes in the medium over the exposed cell sap . — Robert Chambers, 

WOLF,r JAN. t)ber die Herstellung mikroskoplschen Prkparate der Obe- 
flkehe verschiedener Objecte mit HUfe der Adh&sionsmethode. Zts, wiss, 
Mikr, 56, 181-201. 1939. 

The author describes the production of microscopic preparations of various 
surfaces with the aid of the “adhesion” method. This interesting new process 
utilizes pelloidin casts of surfaces which may be examined by transmitted light 
because the images develop at the point of contact of air with the differently re- 
fracting celloidin medium. To obtain a cast of the surface epithelium of the 



LABORATORY HINTS FROM THE LITERATURE 


33 


epidermis, the following procedure is used: (1) Paint the dry surface with a thin 
coat of celloidin and allow to dry from 3^ to 1 min. (2) Place a piece of trans- 
parent cellophane tape over this area, avoiding the formation of air bubbles be- 
tween the two layers. (3) Remove tape and celloidin with a quick movement. 
(4) Place on coverglass (adhesive surface down) and mount on glass slide. It 
may be noted that it is the under or inner surface of the cast that becomes visible 
on examination. The results are very interesting and instructive. The method 
permits modifications, i.c., surface cells may be removed m lota and examined against 
the celloidin matrix or removed with adhesive tape alone and transferred to slides for 
examination in transmitted light with or without staining. 

The method promises to become useful in histology, zoology, botany, pharma- 
cognosy, and criminology, — J. M. Thuringer. 


DYES AND THEIR BIOLOGICAL USES 

COLLANDEIR, R., and VTRTANEN, E. Die Undurchl&ssigkeit pBanzlicher 
Protoplasten fiir Sulfosfiurefarbstoffe. Protoplasma, 31 (4), 499-507. 1938. 

The authors champion the findings of Plowe (Protoplasma, 12, 190. 1931) and of 
Chambers and Kerr (J. ('ell. C'omp. Physiol., 2, 105. 1932) that sulfonic acid dyes, altho 
highly diflFusable, do not penetrate living ccdls. The present authors used varying 
concentrations of light green, acid fuchsin, and orange G in a(j. media buffered with 
citrate and phosphate to pH 1.9 to 8.5 The material they used was the mycelium of 
Aspergillus riiger which had been claimed by Bunning (Flora N. S., 31, 87. 1930) to 
take up these dyes. They also found that orange G and cyanol are not taken up by 
Tolypellopsis steUlgera even from concentrated solutions. — Robert Chambers. 

HOBER, R., and BRISCOE, P. M. Correlation between secretion of dyestuff s 
by the kidney and molecular structure of these dyes. Proc. Son. Exp. 
Biol. <€• Med., 41, 024-6. 1939. 

Some 30 mono-azo-sulfonic acid dyes were tested by perfusing isolated frogs’ 
hearts with Ringer’s solution and then with 0.0005% dye solutions. The posi- 
tion of the sulfonate group appeared to be the controlling factor in secretion or 
failure to secrete the dye. The suggestion is offered that, if sulfonate groups are 
attached to only one-half of the molecules, the sulfonated half may be hydrophilic 
and the other half may be hydrophobic and organophilic, permitting anchoring 
between the cell and surroundings as the first step in penetration.- -M S. Mar- 
shall. 

KEMPTON, R. T. Differences in the elimination of neutral red and phenol red 
by the frog kidney. J. Cellular and Comp. Physiol., 14, 73. 1939. 

The excretion of phenol red -by the normal and narcotized frog kidney has been 
studied in relation to changes in pH of the urine. It was found that in contrast 
to that of neutral red, the phenol red elimination was unaffected by changes in 
urinary pH. As with neutral red, phenol red elimination was stopped in the 
narcotized kidney. This inhibition of phenol red elimination is explained by an 
interference with cell activity, whereas that of neutral red is apparently caused 
by the alkalinizing of the urine subsequent to the stopping of acid excretion. — 
L. Farher. 

KRAJIAN, ARAM A. A new frozen section method for the preparation of 
permanent ^ozen sections of loose texture tissues. Amer. J. Clin. Path., 
Tech. SuppL, 3, 189-92. 1939. 

Add 2 cc. of formalin to 50 cc. of fresh uncontaminated pooled human or animal 
serum. This keeps several weeks at room temp. Fix loo.se texture tissues in 
10% formalin 24 hr. or longer. Trim and wash to remove formalin. Put in 
serum and keep in a warm place (e.g., top of paraffin oven) over night. Cover 
any floating sections with absorbent cotton. Decant excess of serum and add 
dioxan. Stand 3-5 hr. or until completely coagulated. Freeze, cut, stain and 
mount as usual. Preserve blocks in 10% formalin; dioxan causes shrinkage. 
For emergency, put thin blocks of formalin fixed tissue in serum in a paraffin oven 
at 56® C. 1-2 hr. Coagulate with dioxan 1 hr. — George H. Chapman. 
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YOE, JOHN H., and BOYD, GEORGE R. Patent blue V as a pH and redox 
indicator. Ind, Eng. Chem., Anal. Ed., 11, 499-3. 1939. 

An aq. solution of patent blue V may be used as an indicator for the colori- 
metric determination of pH over the interval 0.8 to 3.0. The colors range from 
yellow thru green to blue and are stable for periods up to 5 days, after which a 
very slight fading may be detected. The change in color is pronounced and the 
pH of a solution within the range given above, can be determined to 0.1 of a 
pH-unit by comparison with standards made up at intervals of 0.9 pH. The 
same dye sample must be used for both standards and unknowns because solu- 
tions of the dye from different sources often exhibit slightly different colors at a 
particular pH- value. 

Patent blue V can also be used as an oxidation-reduction indicator in certain 
volumetric methods. Altho it cannot be used with K2Cr207 or in the presence of 
HCl, it can be used with KMn04 or CeS04 if all HCI has been removed. The 
oxidation-reduction potential of the purified indicator was 0.78 volt. This value 
corresponds almost exactly to the potential at the equivalence point in the ferrous- 
ferric system — namely, 0.77 volt. — A. P. Bradshaw. 


ANIMAL MICROTECHNIC 

BAYLEY, J. H. Differential staining methods for formalin-fixed human pitui- 
tary gland. J. Path. & Bad., 49, 961-3. 1939. 

The technic described for differential staining of the granule cells in the anterior 
lobe of the pituitary has the advantages of being applicable after ordinary formol 
fixation, of permitting good staining of basophil granules, and of eliminating 
mitochondrial staining. The following are considered the most useful and per- 
manent methods. 

General procedure; Fix whole gland in 10% neutral formol-saline for 19 hr., 
bisect and replace in formol for a further 94 hr. Prepare paraffin sections as 
usual; xylene, 9 min.; abs. alcohol, 1 min.; sat. aq. HgCb, 9 min. (to improve later 
staining); Lugol’s iodine, 9 min. To avoid staining mitochondria, bring sections 
to dist. water; 0.5% KMn04, 1 min.; 5% oxalic acid, 9 min.; rinse well with tap- 
water. Stain 9 min. with hot but not boiling 1% aq. acid fuchsin (Grubler). 
Rinse in dist. water. Stain 1-3 min. in the following solution: Acid violet 
(Revector, supplied by Vector, Ltd.), 1 g.; orange G, 0.3 g.; dist. water, 900 cc. 
Rinse in dist. water. If overstained in the acid violet mixture, differentiate with 
80% alcohol or in extreme cases with LugoFs iodine. Rinse; dehydrate in abs. 
alcohol, 9 min.; xylene, 9 min.; mount in balsam. Eosinophils are crimson, 
basophils dark blue, chromophobe cells grey, erythrocytes crimson, and connec- 
tive tissue grey. 

For connective tissue proceed as before until staining. Stain 5 min. in hot 
but not boiling 1% aq. acid fuchsin; rinse; stain 1-3 min. in the following: acid 
violet (Revector), 1 g.; orange G, 0.5 g.; acid green (Revector), 1 g.; dist. water, 
900 cc. Rinse; differentiate with Lugol’s iodine (5 sec.-l min.); abs. alcohol, 
9 min.; xylene, 9 min.; Canada balsam. Muscle is dark red, fibrous tissue dark 
blue. — S. H. Hutner. 

CARTER, W. The use of prontosil as a vital dye for insects and plants. Science, 
90, 394. 1939. 

Corn seedlings, with or without roots, take up neoprontosil (a red dye) very 
rapidly. Their leaves show red streaks within even a few seconds, and insects, 
like the corn leafhopper, will show presence of the dye in their tissues after feeding 
on dye-saturated leaves for a day or two. — J. A. de Tomasi. 

DONAGGIO, A. Dimostrazione dell’ esistenza di una lesione organica re- 
versible nell’ azione degli anestetici sulle fibre nervose centridi e peri- 
feriche. Arch. exp. Zellfotschung, 22, 171-80. 1939. 

The following method is said to leave only the anesthetized nervous tissue 
stained: Fix 36 hr. in Zenker’s fluid; rinse. in dist. water; place in amber colored 
aq. iodine (a few drops of tincture of iodine in dist. water) for 48 hr.; rinse in dist. 
water; place in 9.5% KaCrsOy 4-5 min. at 37 C.; dehydrate in a series of alcohols; 
embed in celloidin; section at 90 /i; immerse sections in Lugol’s solution (5g. KI, 
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0.5g. I2, 5g. water, 45g. 90% alcohol) to eliminate traces of ppt.; wash in 95% 
alcohol for 1 hr.; pass thru 70% and 50% alcohol to dist. water, a few min. in each; 
stain in stannic hematoxylin (add 1% aq. hematoxylin at least a week old to an 
equal amount of 20% aq. SnCl4) for six hr.; partially decolorize by Pal’s method 
(0.1% KMn04, followed by a mixture of 1 g. oxalic acid, and 1 g. K2S()3, or 
preferably Na2S203, in 200 cc. dist. water); examine under low power until the 
color is removed from the normal tissue. — V. W. Kavanagh. 

GOMORI, G. The effect of certain factors on the results of silver impregna- 
tion for reticulum fibers. Amer. J. Path.y 15, 493-5. 1939. 

The impregnation of reticulum fibers by ammoniated alkaline silver reagent 
(Gomori, Amer. J. Path., 13, 993-1002. 1937) is only slightly affected by fixa- 
tion. The following fixing fluids were used with organs from man, dog and guinea 
pig: alcohol, Carnoy’s fluid, formalin-alcohol (1 :5), formalin (1 :10, presumably 
aq., but not stated), Bouin’s, Orth’s, Zenker’s, Stieve’s, and Zenker-formalin 
(9:1). Carnoy’s gave deep black staining of reticulum fibers with gray nuclei 
and almost unstained cytoplasm. Cytoplasm, but not nuclei, were stained after 
Bouin’s; other fixatives gave results similar to formalin. Exhaustive oxidation 
of the sections by 2 or 3 treatments with acid KMn04 (0.5% H2SO4 added to 0.5- 
1% KMn04) alternated with decolor! zation by a 1-^3% solution of KaSiOs intensi- 
fied the differentiation between reticulum fibers and other tissue elements. 
Length of time of fixation in formalin from 12 hr. to several months did not 
affect staining, neither did decalcification with either nitric or sulfosalicylic 
acid. Thin sections, 8/i or less, are preferred. — H. A» Davenport. 

JACOBSON, W. The argentaffine cells and pernicious anemia. J. Path. & 
Bad., 49, 1-19. 1939. 

The granules of the argentaflBne cells of the gastro-intestinal tract may be 
stained by taking advantage of their ability to reduce silver salts and to couple 
with diazotizing agents. For both methods tissue may be fixed in 10% formol- 
saline or 10% neutral formol, dehydrated with alcohol, cleared in cedarwood oil 
or in methyl benzoate plus 2% celloidin, and imbedded in paraffin. 

The following modified Masson-Hamperl silver staining technic was used: 
Wash deparaflSnized sections in glass-dist. water (10 min. is enough if two changes 
of water are used); place 12-24 hr. in Fontana’s solution (prepare by adding 
NH4OH to 5% AgNOi until the precipitate is dissolved, then add more AgN03 
drop by drop until the fluid shows a slight persistent opalescence; glass-dist. 
water must be used); wash slides 1 min. in glass-dist. water; 5% Na2S203, 1 min.; 
tapwater, 10 min. Only the granules of the argentaffine cells appear black. 
Nuclei may be counterstained with carmalum and the sections permanently 
mounted in Canada balsam. 

An alternative quicker diazo method is as follows: prepare diazotizing 
solution by dissolving small amount of p-nitro-methoxybenzene diazotate 
(Kernechtrotsalz B) in dist. water to produce a light yellow solution. Alkalinize 
with a small amount LiaCO,. About min. later pH 10-11 is reached, the color 
changing to dark orange-yellow. Take sections from dist. water; immerse in 
stain, 30-40 sec.; wash 1 min. in dist. water. Granules of argentaffine cells are 
dark red against a yellow background. Nuclei can be counterstained with 
hemalum. — S. H. Hutner. 

KATO, HIDEHARU. Cber den Einfiuss der Fixienmg auf das Himgewicht. 
Folia Anat. Jap. 17, 237-97. 1939. 

This study on the influence of fixation on brain weight was based on the exami- 
nation of an extensive series of mouse, rat, cat, dog, monkey, and human brains 
fixed respectively, in Muller’s, Helly’s, Orth’s, Zenker’s, Ciaccio’s, Carnoy’s 
fluids, in alcohol and in 10% or 20% formalin. 

It was found that Muller’s, Helly’s, Zenker’s fluids and formalin produced an 
increase in weight while Carnoy and watery ale. solutions caused the brains to 
lose weight. Ciaccio’s fluid did not influence the weight appreciably one way or 
another. Formalin fixation of human brains produced an average increase in 
weight of 10%-12% in 3-4 days, whereupon the weight remained constant for 
about 3 months, then diminished slowly to an average of 1.9% above their origi- 
nal weight after 24 months fixation. 
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The author stressed that brains of various animals reacted in a definite indi- 
vidual manner. The results are given in 37 tables and 7 graphs. — J. 3f . Thur- 
inger, 

LEPLAT, G. Des avantages de la glycerine dans la d6shydration des tissus 
Gonjunctifs et des os, avant Penchdssement. Bull, d'Histol, AfpL, 16, 
118-21. 1939. 

Impregnation with glycerin is recommended to counteract the hardening and 
shrinking effect of the higher alcohols upon tissues which previously have been 
decalcified. 

Good sections of the acoustic epithelium with Reissner’s meml)rane always 
intact are obtained when (after decalcification with an aq. solution of HNO3, 
treatment with Na 2 S 04 , and washing) the labyrinth is placed for 2-3 days in 
each of the following: (1) a solution of 1 part glycerin to 3 parts dist. water, (2) 
a solution of equal parts glycerin and water, (3) pure glycerin. Transfer for 
2 hr. to abs. ale. to complete dehydration and to remove the glycerin. Place in 
an abs.-alc.-ether mixture. Embed in celloidin. 

Difficulty in obtaining serial sections of bone dehydrated in the usual manner is 
overcome if glycerin is employed in the process. Pieces of bone decalcified, 
washed, and run up to 50% alcohol are treated as follows: (1) 50% alcohol, 6-10 
hr. (2) Anhyd. glycerin and 70% alcohol in equal parts, 24 hr. (3) Pure glycerin, 
two changes in 24 hr. (4) Abs. ale., 2 hr. (5) Clear in cedar oil and embed in paraf- 
fin. 

In other tissues which are difficult to .section serially (but which do not contain 
bone), the author finds that a certain quantity of glycerin added to the higher 
alcohols (70%-95%) in the dehydration process results in easier and more regular 
sectioning. — M, Noble Bates. 

PERDRAIT, J. R. Ammonium molybdate as a mordant for Mann’s stain and 
the Weigert-Pal method. J. Path. & Bact., 48, 609-10. 1939. 

For consistent Mann staining, treat material fixed in mercuric mixtures as 
follows. Place sections, Hg-free, in 2% ammonium molybdate overnight at 
37° C. Wash thoroly in dist. water for 5-10 min.; leave in Mann’s mixture 
overnight. Wash in dist. water and differentiate in 70% alcohol tinged with a 
trace of orange G, controlling the process under the low power of the micro.scope. 
Dehydrate, clear and mount. Overmordanting and overstaining is impossible. 

With Mann’s original staining .solution the following results are obtained: 
Chromatin, nuclear membrane, cell membrane and connective tissue are blue; 
nucleoli, erythrocytes, cytoplasmic inclusions and many cell granules bright red; 
the rest pale pink. With other fixatives the background may be blue instead of 
pink. 

Old bichromate-hardened frozen sections of nervous tissue that have been kept 
a long time in alcohol after hardening can be made to stain properly, myelin in- 
cluded, by mordanting in ammonium molybdate. — S. H. Hutner, 

POURSINES, Y. Techniques de coloration my61inique et cellulaire (t]rpe 
Nissl) du tissu nerveuz, sur coupes k la paraffine provenant d’un m6me 
bloc. Bull. d'Histol. Appl., 16, 128-34. 1939. 

The steps of a myelin technic for paraffin sections are described. A 4-6 day 
ferric impregnation of the tissue by a 5% aq. solution of ammoniacal iron alum 
is done before einbedding. (To secure a good impregnation, the formalin-fixed 
tissue has to be treated first with 95% alcohol followed by an ether-alcohol 
mixture). 

Mounted sections are mordanted in 5% iron alum solution, stained with 
Regaud’s hematoxylin, and differentiated with KMn 04 and 22% iron alum. 
Myelin sheaths are stained dark gray or black. 

Other or alternate sections cut from the same block may be stained to show 
Nissl bodies, or may be stained with hematoxylin and eos^, by first treating them 
with oxygenated water or with HCl, so as to modify the iron compounds de- 
posited in the tissue during the ferric impregnation. Directions are given for 
this treatment and the staining with Unna’s polychrome blue. — M. Nobis Bates. 
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SCHROEDER, KURT. Eine weitere Verbesserung meiner Markscheiden- 
fMrbemethode am Gefrierschnitt. Zts, gesam. Neurol, u. Psychiat.y 166, 
588-93. 1939. 

For staining myelin sheaths in frozen sections, the following technic is recom- 
mended: 

Fix nervous tissue in formalin as usual. Cut 20-30 frozen sections. Mor- 
dant 24 hr. at 37® C. in a mixture 1 vol. of Muller’s fluid and 2 vol. of Weigert’s 
rapid mordant. (Composition of the rapid mordant is not given, but presumably 
consists of CrFj 2.5 g., water 100 cc., heated to boiling in a covered vessel, with 
5 cc. glacial acetic acid and 5 g. of copper acetate added in the order given). 
Wash quickly in dist. water and transfer to the staining solution made as follows. 
Add 3 cc. of any kind of 10% ale. hematoxylin solution to 100 cc. dist. water and 
boil 5 min. Cool and add 3 cc. sat. aq. soln. LiCO,. Make up to 100 cc. if there 
is much loss in boiling. Stain sections for 12 hr. or longer at 37° C. Wash well 
and treat with 0.25% aq. KMn 04 about min. Wash twice in dist. water dur- 
ing the next minute and differentiate in a solution made by mixing equal parts of 
1% aq. oxalic acid and 1% aq. K^SOj. Keep the sections in motion during differ- 
entiation and change the solution after to min. Continue the differentiation 
until the gray matter is clear, then soak 15 min. in sat. aq. LiCOj, 1 cc., plus tap 
water, 100 cc. Wash thoroly, dehydrate and mount in balsam. The method 
can be used for gelatin embedded frozen sections with the following modifleations: 
Mordant 5 days at 37® in Muller’s fluid, stain several dtn^s, use 1% KMn 04 , and 
double the concentration of the differentiator. — H. A. 'Davenport. 

SPEK, J. Studien fiber die Polaritkt der Larven der Kalkschwkmme. Proto- 
plasma, 30 (3), 352-72. 1938. 

The author used traces of dil. solutions in sea water of brilliant vital red 
(Grubler), Nile blue sulfate B, and brilliant cresyl violet on the blast ulae of 
Sycandra aetosa and Leucandra aspersa. Particularly with brilliant cresyl 
violet, he obtained striking color differences (from blue to red) in the different 
cells of the blastulae. These color differences he ascribed to differences in pH of 
the cytoplasm. His illustrations indicate that the color appears in the granular 
contents of the cells. — Robert Chambers, 

SPOERRI, ROSETTE. A new material for moimting nerve tissue sections in 
paraffin for silver staining or restaining. Science, 90, 2G0. 1939. 

Egg albumin is not always a satisfactory fixative for nerve tissue sections. The 
following starch paste was found reliable: su.spend 1 g. starch in 10 cc. cold water, 
add 20 cc. boiling water, and stir until homogeneous. Add 2 drops HCl, and 
boil 2-5 min. After cooling, preserve with a small crystal of thymol. Use like 
albumin, allowing the sections to dry on the slide 3 days at 45® C. 

For Ag impregnations of sections on slide.s, the technic is as follows: fix material 
in formalin, section in parafi5n, and affix to slides. Dry; pass thru xylene into 
water, and up thru graded alcohols to pyridine for 15 min. Put in fresh pyridine 
overnight. Wash 10 min. in dist. water, and impregnate 3 hr. in the dark in 5% 
AgN 03 . Transfer for 30 min. to animoniacal AgNOj (5% AgNO.,, 200 cc.; 10% 
NaOH, 5 cc.; with NH4OH added drop by drop until precipitate dissolves). 
Wash rapidly in dist. water, soak 5 min. in 10% formcalin. Wash; tone in gold, 
or fix 2 min. in “hypo”; dehydrate; clear; and mount. — J. A. dc Tomasi. 

TERRY, R. J. A thoracic window for observation of the Itmg in a living animal. 

Science, 90, 43-4. 1939. 

An instrument has been devised suitable for observation of the superficial air 
sacs and alveoli in the cat’s lung. It consists of a bronze cylinder with a small 
coverglass window mounted at one end, and provided at the other with a quadri- 
lateral plate or flange. The instrument is placed in position thru an opening in 
one of the intercostal spaces in the thoracic wall, so that the end-plate rests against 
the inner surface of the wall while the window faces the lung. When the air in 
the pleural cavity is taken out by exhaustion, the lung surface comes to rest 
against the window and can be studied most conveniently. Observations are 
carried out with a binocular and a skin microscope. A motion picture of local 
phenomena has been obtained. — J, A, de Tomasi, 
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WALLART, J. Essais de coloration de l’h 3 rpophyse. Bull. d'Histol. AppL, 
16, 149-52. 1939. 

In an attempt to distinguish more clearly between the different cells of the 
hypophysis, the author developed a modification of existing staining methods. 
After preparing the sections in the usual way, they are stained as follows: Cover 
with Masson’s ponceau-fuchsin or 1% acid fuchsin, 5 min.; wash briefly in dist. 
water; add 5% phosphotungstic acid, 5-8 min.; drain the surplus without wash- 
ing; add Krall’s anilin blue or Hollborn’s standardized anilin blue, 3-5 min. with 
slight agitation; rinse quickly in running water; immerse in 1% acetic acid in 
dist. water, 30 min.; 1% acetic acid in abs. alcohol, min.; abs. alcohol; 

toluene; Canada balsam. 

The results are: Chromatin of the nuclei ordinarily blue, sometimes reddish or 
even bright red, especially in degenerating nuclei; the nucleolus most often bright 
red but sometimes bluish; karyoplasm sometimes colorless, sometimes bluish to 
deep blue; the acidophiles red; the basophiles blue; granules of the principal cells 
gray-blue; erythrocytes red to blue-gray. — Jean E. Conn. 


PLANT MICROTECHNIC 

BALDWIN, J. T. Chromosomes from leaves. Science, 90, 240. 1939. 

The following smear method for chromosomes from leaves is a modification of 
Warmke’s technic (Stain Techn. 10, 101-3, 1935): Fix young leaves in Carnoy’s for 
5 min. or longer; pass briefly thru 95% alcohol and cone. HCl, 1 :1 ; carry back into 
Carnoy’s, and after a few min. smear out in the aceto-carmin. — J. A. de Tomasi. 


MICROORGANISMS 

BROADHURST, JEAN and PALEY, CHARLES. A single-dip stain for the 
direct examination of milk. J. Amer. Vet. Med. Aseoc., 94, 525-6. 1939. 

This staining procedure is essentially that employed in the Newman technic 
for the direct microscopic count of bacteria in milk. It differs in the inclusion of 
basic fuchsin for the staining of the background material. This, in the opinion 
of the authors, makes for more accurate counts with less eye strain. 

Preparation of Stain. Add 0.4 cc. of concentrated H2SO4 (measured accurately) 
to 54 cc. of 95% alcohol. Mix with 40 cc. of technical tetrachlorethane in a flask 
and heat to about 55® C. (no higher). Add the combined solution while hot to 
from 1.0 to 1.2 g. of methylene blue; shake until dye is dissolved. Add 8.0 cc. 
of a 1% solution of basic fuchsin in 95% alcohol. Mix well, cool, filter, and store 
in tightly stoppered bottles. 

Directions for Use. Prepare milk smear as usual, by spreading 0.01 cc. of 
milk on a slide over an area of 1 or 2 sq. cm., as preferred. Dry the smear on a 
flat surface in a warm place within 5 min. When dry, dip the slide in the stain or 
flood the sMde with the stain for about 15 sec. Drain off excess stain and dry 
while flat in a warm place. Wash in cold water until all the blue is washed out 
of the smear and it assumes a faint pink color. Dry and examine under an oil* 
immersion objective. — A. Zeissig. 

DELAPORTE, B. Sur les acides nucl6iques des levures et leur localisation. 

Rev. Gen. de Botanique, 51, 449-82. 1939. 

Zymonucleic acid was extracted in relatively large quantities from living yeast 
cells, without affecting the nuclei at all, by washing them 2 hr. with pure water 
or 0. 1-0.2% NaHCOj solution. With this washing, however, metachromatin 
granules (volutin) disappeared from the cytoplasm of Saccharomyces ellipsoideus 
and were much reduced in other yeasts. When the cells were killed with acetone, 
all the zymonucleic acid was extracted from the cells with the water or acetone, 
but still the nuclei were intact and gave positive Feulgen reactions. Thy- 
monucleic acid extraction technics removed the material giving the Feulgen 
reaction from the nudei and concentrated it in the solutions, analysis of which 
showed that the nuclear nucleic acid of yeasts was either thymonucleic acid or an 
unidentified acid very closely related to it, derived from a glucoside containing 
thymine, and reduced in the 2-position. The nucleus was left intact even after 
the second extraction and the nucleolus still stained with ferric hematoxylin. 
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A solution of methylene blue or cresyl blue (concentration not given), added 
for a few seconds either to living yeast or to smears that had been fixed in alcohol 
for less than hr. or by flaming, stained the small metachromatin granules in the 
vacuoles red or reddish violet in contrast to a pale blue cytoplasm. To complete 
the test Meyer’s reaction was used by treating the slide stained with methylene 
blue with 1% H2SO4 for a few seconds; this removes the color except from the 
metachromatin granules which appear black. — V. W. Kavanagh. 

GELEI, GABER von. Ncue Silbermethoden im Dienste der Protisten- 
forschung. (Komplexsilberverbindungen). Zts, Mikr., 56, 148-80. 

1939. 

The author has modified the methods of Achucarro by introducing other fixa- 
tives, reducing agents, and complex organic silver combinations. He has also 
substituted a sublimate-potassium-dichromate-alum mixture (HgCL, 7%; 
K2Cr207, 2.5%; A1K(S04)2* I2H2O, 1%) for the usual formalin-sublimate mix- 
ture and developed a .special tannin-silver technic which gives certain results in 
the impregnation of cilia and the basal apparatus. 

A) Tannin-silver method: (Modification consists in using tannin as a mordant.) 

(1) Sensitize the living material in FeCL solution prepared by adding 1 drop of 
0.1% FeCL solution to each ml. of culture fluid. The addition of 2 drops of 1% 
OsO., to every ml. of fixed solution improves the stain. (2) Fix in sublimate- 
dichromate-alum, 1 min. (3) Wash in dist. water, 2 changes. (4) Cold sat. soln. 
tannin (Merck) heated to 50° C., 2 min. (5) Wash in dist. water. (6) Place in 
1% arnmoniacal AgNO.,, Y 2 (7) Rinse in several changes of dist. water. 

(8) Dehydrate in alcohol series. (9) Pass thru xylene to balsam. The method 
gives good results with various elements of the ciliates but not with the conduc- 
tion apparatus. 

B) By replacing tannin in the above technic with pyrogallol-carbonic-acid 
(2-3-4 trihydroxy benzoic acid), three new morphological elements were stained; 
namely, the ela.stic infra-ciliary reticulum, longitudinal fibrils of the excretory 
apparatus, and the sheath of the neuroneme. 

C) Further modifications of the arnmoniacal AgNO, basic method: (1) Essential 
requirement: a very active Paramecium culture at least one week old prepared 
either with a boiled straw-hay infusion or fresh horse manure (1 piece to 3 liters 
tap water). (2) Fix in sublimate-dichromate-alum solution, 1 min. (3) Wash 
in 2 changes of dist. water. (4) Cone. aq. soln. pyrogallol-carbonic-acid, 2-15 
min. (cold .sat. soln. plus a very .slight excess crystals). (5) Wash in dist. water, 
(fi) Arnmoniacal AgNO, (Rio-Hortega), 1 min. (7) Wash in 2 changes dist. 
water. (8) Pass thru 40% alcohol, and glycerin-alcohol; mount in glycerin alco- 
hol. The excretory organs were demonstrated with specially good results by the 
introduction of other organic silver preparations such as ammoni; cal silver 
acetate, citrate, oxalate, lactate, benzoate, .salicylate, and carbonate in place of 
Bielschowsky’s arnmoniacal AgNO^. — J . M. Thuringer. 

NIETHAMMER, ANNELIESE. Mikroskopische Bodenpilze als Begleiter in 
Friichten und Samen. Arch. Mikrob., 10, 13-25. 1939. 

In the course of an investigation as to the presence of fungi in seeds and small 
fruit, the author has developed the following technic: 

Wash the fruit or seed thoroly with sterile dist. water. Section quickly, transfer 
the tissue pieces to a sterile .slide and cover quickly with a flamed cover glass. 
Introduce .sterile solution of Oxaminblau (further identification and strength not 
given) at the edge of the cover gla.ss and allow to stain. Transfer tis.sue to a 
suitable sterile nutrient medium and allow to remain several hours. The stain 
carried over is not detrimental and a distinct growth of the mycelium takes place. 
This .stain gives a good differentiation of tis.sue. — Merritt N. Pope. 

STONE, W. S. and REYNOLDS, F. H. K. A practical method of obtaining 
bacteria-free cultures of Trichomonas hominis. Science, 90, 91-2. 1939. 

The isolation of the protozoon Trichomonas hominis is carried out in a 16 in. 
capillary tube drawn from an 8 in. length of 6 mm. pyrex tubing, plugged with 
cotton and sterilized by dry heat. The capillary is bent into a series of small 
traps, in the manner of a gas analysis tube. The method follows: by means of 
suction, fill the tube with a sterile culture liquid (Ringer’s, 1 vol.; horse serum, 
8 vol.); flame and seal the distal end of the capillary, and after a 48 hr. sterility 
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test, inoculate the medium. Incubate at 37® C., keeping the tube vertical. The 
protozoa will slowly migrate toward the bottom of the tube where they can be 
observed under the microscope, free from bacteria. Cut off and seal the capillary 
in a ffame, drop for 1 hr. in tincture of iodine, drain off excess, and cut capillary 
segments into selected culture media. — J. A, de Tornaai. 

WALTON, SETH T. A quick and reliable method for staining Gonococcus 
smears. J. Lab. dc Clin. Med.y 24, 1308-9. 1939. 

The author gives a modification of the Pappenheim-Saathof stain. The modi- 
fied solution is prepared us follows: Methyl green (dye content 00%), 1.0 g.; 
pyronine B certified, 0.2 g.; abs. methyl alcohol, 10 cc.; 2% aq. phenol, 100 cc.; 
glycerine C.P., 20 cc. Dissolve dyes by intermittent shaking for 2 days, employ- 
ing a mechanical shaker. Fix films in the usual way, add dye to warm slides and 
let stand for 20* 50 sec. The dye is selective for the Neis.s€ria group . — Sara A. 
Scudder. 


HISTOCHEMISTRY 

AHENS, K. Lokaler Nachweiss von Kalzium in den Membranen des Elodea- 
blattes mittels Natriumoleat. Protoplasma, 31, (4), 508-17. 1938. 

Elodea leaves remain alive for 24 hours in 0.5% solution of sodium oleate. The 
precipitate which gradually forms on the surfaces of the cell walls is claimed to be 
calcium oleate since the chemical reaction of the precipitate corresponds to that of 
calcium oleate . — Robert Chambers. 

MALLORY, FRANK B. and PARKER, FREDERICK, JR. Fixing and stain- 
ing melhods for lead and copper in tissues. Amer. J. Path., 15, 517-22. 
1939. 

To demonstrate the presence of lead, tissues must be fixed in 95% or abs. 
alcohol. Formalin is worthless. The procedure recommended is: Stain celloidin 
sections at 54® C. for 2-3 hr., rarely longer, in the following solution: 5 to 10 mg. 
(not more) of hematoxylin dissolved in a few drops of abs. or 95% alcohol and 
mixed with 10 cc. of a freshly filtered 2% aq. solution of KaHP 04 . After staining, 
wash in several changes of tap water for 10 min. to 1 hr.; dehydrate in 95% 
alcohol; clear in terpineol; and mount in terpineol balsam. Lead is stained a 
light to dark grayish blue, and nuclei a deep blue. Another method consists of 
staining 10-20 min. in a 0.1% solution of methylene blue in 20% alcohol. (Sources 
of dyes are not stated.) Differentiate 10-20 min. in 95% alcohol. The methy- 
lene blue stain works on Zenker-fixed paraffin sections and is particularly effective 
when phloxine is followed by methylene blue. Copper can be demonstrated after 
either formalin (neutral aq.) or alcohol fixation. The same hematoxylin stain is 
used as for lead. Hemosiderin (Fe-pigment) stains black while copper hemo- 
fuscin stains blue. The methylene blue stain colors the Cu-pigment pale blue 
but does not color the Fe-pigment. The probable specificity of the staining re- 
actions was checked on tissues of animals acutely poisoned by Pb and Cu salts. — 
H. A. Davenport. 

MILOVIDOV, P. Bibliographie der Nucleal- und Plasmalreaktion. Proto- 
plasma, 31 (2), 246-66. 1938. 

Almost twenty pages of references are listed on the subject of Feulgen’s specific 
staining reaction of chromatin. Among these are included those dealing with the 
aldehyde reaction which may also occur in the cytoplasm . — Robert Chambers. 

TONTTTTI, E. Brgebnisse histochemischer Vitamin C-Untersucbungen. 
Protoplasma, 31 (}), 151-8. 1938. 

The author reviews the technic of Giroud and Leblond {Arch, Sciences et Ind., 
435, 1936, Paris) for cytological demonstration of vitamin C as follows: 
Short washing of specimen in isotonic levulose solution (5.4%); transfer to 10% 
AgNOj containing two drops glacial acetic per cc. (up to hr.); rinse in dist. 
water for »r., changing the water; transfer to 3% NaaS 203 , hr.; 

rinse in dist. water, hr.; transfer to_7P% alcohol for paraffin imbedding. 

These steps should be performed in a dark-room with red light. Counterstain 
with “Kernechtrot** and light green. Sections should be thoroly dehydrated 
and protected from light . — Robert Chambers. 
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THE PRESENT SITUATION CONCERNING GIEMSA STAIN 

Giemsa stain is well known to be a mixture of eosinates of the 
oxidation products of methylene blue. The basis of this stain is the 
product developed by Giemsa under the name of azure I. The 
method of manufacture of this product was turned over by Dr. 
Giemsa to the firm Hollborn & Sons which is the successor of one of 
the laboratories founded by Dr. Grubler. The exact method of 
preparation has never been divulged, but the product is known to be 
an oxidation product of methylene blue, presumably a mixture of 
two or more chemical compounds. MacNeaP indicated this product 
to be a mixture of two compounds which are now designated azure A 
and azure B. Of these, MacNeal regarded azure B as having little 
if any staining value. 

From azure I, Giemsa prepared another product, which he called 
azure II, by adding to it equal parts of untreated methylene blue. 
An eosinate prepared from this he denoted “azure-II-eosin” and this 
eosinate is at least the main constituent of the dry Giemsa stain. 
The liquid Giemsa stain is a solution of this, with additional azure II, 
prepared by a formula published by Giemsa. 

Following MacNeal’s suggestion that azure B is of no staining 
value, recent American efforts to obtain an equivalent of the Giemsa 
products have called for the use of azure A prepared by the method of 
Holmes and French^ and presumably free from azure B. A few 
American stain companies have for several years been producing 
Giemsa stain, with azure A its main constituent, and have been sub- 
mitting the products thus prepared to the Stain Commission for 
certification. Most of these products have been approved because 
they have given excellent results when tested by the technic that has 
been employed by the Commission. In granting this approval, how- 
ever, chief stress has been laid upon performance as a stain for fixed 
thin films of blood. 

^MacNeal, W. J. 1925. Methylene violet and methylene azure A and B. J. Inf. 
Dis. 36 , 538->46. 

^Holmes, W. C. and French, R. W. 1926. The oxidation products of methylene 
blue. Stain Techn., 1 , 17-26. 
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During the past decade, however, Giemsa stain has come into wide 
use for staining unfixed thick blood films for the diagnosis of malaria, 
particularly in surveys of the incidence of blood infection, conducted 
by state, county, and city health departments. Since this develop- 
ment has been accompanied by increasing complaints as to the be- 
havior of American Giemsa stains, the question has arisen as to 
whether the stain hitherto approved by the Stain Commission is 
suitable for this thick film technic. Investigations of this point have 
been carried on with the cooperation of the U. S. Public Health 
Service, and indicate very clearly that only a few of the American 
samples are satisfactory for the technic in question. 

The thick film method of malaria diagnosis was based on a technic 
introduced by Ross but which has been modified by others and was 
finally standardized in 1929 by the U. S. Public Health Service for 
use in malaria survey work. In this method, thick films are made by 
spreading 3 to 5 drops of blood over a circle of about 15 mm. diameter 
on a scrupulously clean .slide. These films are thoroly air-dried in a 
horizontal position and protected from dust and insects; this ordina- 
rily requires 18 to 24 hours at room temperature. The slides are 
then allowed to stand on edge for 45 minutes in a Giemsa solution 
diluted in neutral distilled water or with buffer solution. The latest 
technic recommended by the Public Health Service calls for a dilution 
of 1 to 50 in distilled water buffered with phosphates to a pH-level of 
7.0 to 7.2. After staining, the smears are washed 5 to 10 minutes in 
neutral distilled water, or preferably water buffered to pH 7.0 to 7.2, 
in order to clear the background. By this technic the hemoglobin 
should be laked out of the red corpuscles and the malarial parasites 
should show with clear red chromatin and clear blue cytoplasm. A 
Giemsa stain which does not show this picture is regarded as un- 
satisfactory. 

The laboratories of the Public Health Service report the most con- 
sistently satisfactory results with German Giemsa stain. They have 
used this widely for the purpose and have recommended it to other 
laboratories. They have tried samples of Giemsa stain prepared by 
various American manufacturers from time to time; but generally 
speaking these have not given consistently satisfactory results. 
Recently, however, on account of the impending scarcity of imported 
Giemsa stain, an acute demand has developed for an American 
product satisfactory for staining malaria parasites by the thick film 
technic described above. 

The Biological Stain Commissionrhas offered to help in improving 
this situation and has agreed to adopt the thick film technic as a 
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criterion of a satisfactory Giemsa stain just as soon as it is possible to 
give manufacturers some idea as to how to produce a stain satisfactory 
for this purpose. In the meantime, the cooperation of certain 
workers in the U. S. Public Health Service and in some of the State 
Health Laboratories has been made available; and all samples of this 
stain recently submitted to the Commission have been tested by one 
or more of those taking part in this cooperation. 

In this way it has been found that of seven recently certified 
samples, three proved satisfactory by this thick film technic; namely 
LGe-1, GGe-5, and NGe-5. All of these were certified in 1939. 
GGe-5 is available in solution form, the other two in dry form. 
Investigations are in progress to indicate why these particular 
samples are superior to the others and how to standardize the manu- 
facture of the stains so that consistently good results can always be 
expected. Until this is done, however, the wisest thing seems to be to 
urge those who use this method to purchase, when possible, one of the 
above-mentioned three batches of certified Giemsa stain. 

Accordingly, within the last few months, the U. S. Public Health 
Service has sent a circular letter to state health officers in 13 of the 
southern states where malaria is prevalent. In this letter they call 
attention to the handicap arising from the present .shortage of Ger- 
man Giemsa stain and mention the co<jperation that is being under- 
taken with the Biological Stain Commission to determine which of 
the present certified products are most sati.sfactory. In view of the 
approaching malaria season (the letter continues) it seems well to get 
the information to the health officers at an early date. Accordingly, 
the certification numbers of the three satisfactory batches above 
mentioned are given together with the names of the manufacturers. 

The Stain Commission also stands ready to furnish the names of 
manufacturers of these batches to anyone interested in getting the 
information. 

This is a very empirical method of standardizing Giemsa stain. It 
is hoped that a more scientific method of standardization can be 
accomplished later. In the meantime, this statement should be of 
assistance to those anxious at the present time to secure a lot of stain 
satisfactory for the method under discussion. — H. J. Conn. 




CARD MOUNTS FOR HANDLING ROOT TIPS IN THE 
PARAFFIN METHODi 

L. Randolph, Division of Cereal Crops and Diseases, Bureau 
of Plant Industry, U. S. Department of Agriculture, and the 
Department of Botany, N. Y. State College of Agriculture, 
Cornell University, Ithaca, N. Y. 

Abstract. — A method is described for utilizing card mounts to 
facilitate the handling of root tip samples and similar material in the 
parafiKn method. The freshly collected roots are attached to tem- 
porary card mounts having dimensions of approximately 2 cm.X 
2.5 cm. with DuPont Household Cement or a similar adhesive that 
hardens rapidly in the ordinary aqueous fixing fluids and is insoluble 
in the lower grades of alcohol. After fixation and dehydration to 
75% alcohol, the roots are transferred to permanent card mounts on 
which they are carefully oriented for sectioning. Mucilage or 
glue which hardens rapidly in 85% alcohol and is insoluble in the 
ordinary dehydrating and infiltrating media is used in making the 
permanent card mounts. Detailed instructions are given for pre- 
paring and handling the card mounts, and a system of labeling the 
motmts is also suggested. 

The necessity of handling separately numerous samples of root 
tips and similar material in the various steps of the paraffin method 
may be obviated by mounting the roots on cards which can be handled 
collectively in a single container. These card mounts also provide a 
means of orienting the roots in groups for sectioning so that a con- 
siderable number may be mounted on a single slide in an orderly 
arrangement without losing the identity of individual roots. Altho 
developed primarily for preparing root tips for chromosome counts, 
the technic is applicable to other types of material and may also be 
used to good advantage in comparing fixing, dehydrating and .stain- 
ing reactions. 

The essential features of the method include the making of tem- 
porary card mounts (Fig. 1) at the time of fixation, followed after 
fixation and partial dehydration by a transfer of the roots to per- 
manent card mounts on which they are carefully oriented for section- 
ing (Fig. 8). If desired the temporary mounts may be stored in- 

*Co6perative investigations of the Division of Cereal Crops and Diseases, Bureau 
of Plant Industry, U. S. Department of Agriculture, and the Department of Botany, 
N. Y. State College of Agriculture, Cornell University, Ithaca, N. Y. 
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definitely in 70% alcohol. When relatively few samples are to be taken 
or when many roots of the same kind are to be fixed, the temporary 
mounts may be dispensed with, the roots being fixed in vials in the 
usual manner and subsequently arranged on cards in an orderly 
manner for dehydrating, embedding and sectioning. For preparing 




4 

Figs. 1-4. Diagrams illustrating the preparation of card mounts and prepared 
slides of root tips in the paraffin method. Fig, 1. Temporary card mount of fresh 
root tips attached to the card with household cement. Fig, 2, Root tips detached 
from the temporary card mount are transferred indivuiually to the permanent mount 
with a bent dissecting needle. Fig, S, Steps in the preparation of permanent card 
mounts: o) One side of the card labeled to identify the individual roots; h) Roots with 
tips projecting mm. attached to the other side of the card with glue or mucilage; 
c) A narrow strip of stiff paper is placed over the roots to secure them more firmly in 
position for sectioning; d) The finished permanent card mount as it appears from the 
labeled side. Fig, Prepared microscope slide on which was mounted a ribbon 
from each of two card mounts containing cross sections of sixteen root tips. 

the temporary mounts an l^esive is used that hardens rapidly in 
ordinary aqueous fixing fluids and is insoluble in the lower grades of 
alcohol. The permanent mounts are prepared with an adhesive that 
hardens rapidly in 85% alcohol and is insoluUe in the higher alcohols 
and paraffin infiltrating media. 
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The following directions may be helpful in preparing and handling 
the card mounts. 

1. Prepare temporary card mounts from small pieces of heavy 
paper (heavy weight filing cards are suitable- stock material) with 
dimensions of approximately 2 cm. X 2.5 cm. Smear the ba.se of the 
card with DuPont Household Cement or some similar adhesive that 
hardens rapidly in the ordinary aqueous fixing fluids. Place the freshly 
collected roots in position on the card and add more cement, leaving 
at least 0.5 cm. of the tips of the roots free (Fig. 1). Invert the card 
with attached roots at once in the fixing fluid, keeping the cards 
separated for a few moments until the cement has partially hardened. 
This can be accomplished more readily if a shallow container is used 
for the fixing fluid. 

2. Prepare permanent card mounts from somewhat smaller pieces 
of heavy paper with dimensions of approximately 12 mm. X 15 mm. 
After the roots attached to the temporary mounts have been fixed 
and transferred to 75% alcohol, the tips of the roots are removed 
from the card in a petri dish containing a small amount of 75% 
alcohol. The card on which the roots are to be mounted permanently 
is first labeled on one .side (Fig. 3a), and then coated on the other side 
with a thin layer of mucilage or glue. For this purpose the clear, 
amber-colored grade of Carter’s or Stafford’s glue, evaporated to the 
consistency of heavy syrup, is most satisfactory: it hardens rapidly in 
85% alcohol and is soluble in the reagents ordinarily used for in- 
filtration with paraffin wax. The root tips are then transferred 
rapidly, one by one, from the petri dish to blotting paper for removal 
of the excess alcohol, and then to the card, care being tak(*n to orient 
the roots approximately as desired for sectioning transversely 
(Fig. 3b). Add more mucilage and place over the roots a thin strip 
of paper as shown (Fig. 3c). Immerse the card with attached roots 
at once in a petri dish containing 85% alcohol. For transferring the 
roots quickly from the blotting paper to the card, a bent dissecting 
needle applied to the moi.st surface of the root is very effective 
(Fig. 2). The final orientation of the roots on the card may be com- 
pleted immediately after the transfer to 85% alcohol before the 
mucilage hardens. The root tips should project 2-3 mm. beyond 
the edge of the card and must be kept free of mucilage since it inter- 
feres with the .sectioning of the roots. Very .small roots have a 
tendency to become dried out and shriveled during the mounting 
process; this diflSculty may be lessened by placing the card on a moist 
filter paper during the mounting procedure and by mounting the 
roots, if possible, in a cool moist atmosphere free of air currents. 
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8. After the mucilage has hardened, which ordinarily requires but 
a few minutes, the mounts are placed together in a small pyrex glass 
beaker and dehydrated and infiltrated in the usual manner. A re- 
vised and much abbreviated schedule* is used in this laboratory for 
handling the root tip mounts in the paraffin method. The mounts 
should be embedded with the labeled side down so that they can be 
identified readily in the paraffin blocks, and if they are placed in the 
microtome in this same position, the ribbons can be placed on the 
slide with the roots in an orderly sequence (Fig. 4). 

With a little practice and careful adherence to the instructions 
given above, the average technician should have little difficulty in 
preparing satisfactory card moimts. The use of these mounts in our 
experience saves time and reduces the amount of alcohol and other 
reagents required for handling large numbers of roots. Their use 
also eliminates errors that may result from handling numerous sam- 
ples individually. In addition, it is advantageous to be able to sec- 
tion a number of roots at one time and to mount a considerable num- 
ber in an orderly manner on a single slide. This is an especially 
valuable feature when comparing fixing and staining reactions. 

’Randolph, L. F. A new fixing fiuid and a revised schedule for the paraffin method 
in plant cytology. Stain Techn., 10, OS-6. 1935. 



THE USE OF ACENAPHTHENE IN POLLEN TUBE 
TECHNIC 

Cakl P. Swanson, Biological Laboratories, Harvard Univ., 
Cambridge, Mass. 

Abstract. — k procedure is described for growing pollen tubes in 
such a manner that a large number of clearly anal3rzed figures can 
be obtained. The pollen grains are sown on an artificial medium of 
sugar, agar, gelatin, and water, the proportions of each varying with 
the species of pollen grain used. The medium is smeared on the slide 
while still hot to insme a thin covering, and the pollen grains are 
dusted on when the medium has sufficiently cooled and hardened. 
The slides are placed in a staining dish provided with slide slots and 
a cover, the inside of the cover and the bottom of the dish being lined 
with moist, but not wet, filter paper. Acenapthene crystals are light- 
ly sprinkled on the bottom of the dish. The developing pollen tubes 
are thus exposed to the ftunes given off by these ciystals with conse- 
quent disturbance to the spindle mechanism. As a result, the chro- 
mosomes are not crowded on a metaphase plate but are widely 
separated in the tube facilitating any observations to be made. 

The present technic was developed in order to facilitate an analysis 
of a large number of chromosomes in the pollen tubes of Trade- 
scarUia L. Previous technics were found inadequate because of the 
small number of suitable figures at any one time, and because the 
nature of the work demanded a considerable number of observations 
in order to arrive at a statistically significant analysis. Generally 
the chromosomes in passing down the tube are clumped in such a 
manner as to make observations difficult, if not impossible. A meth- 
od was therefore sought whereby this objection might be remedied. 

The method of growing the pollen tubes was essentially that de- 
scribed previously by Newcomer,^ the medium consi.sting of 2 g. 
cane sugar, 0.5 g. agar, and 0.5 g. gelatin in 25 cc. of water. The 
sugar, agar and water were brought to a boil, and then as the medium 
cooled somewhat the gelatin was added slowly, stirring all the while 
to prevent clumping of the gelatin. The medium was smeared on 
the slides while still hot, two slides being prepared at a time. This 
procedure allows the first slide to cool sufficiently to permit sowing 
of the grains by the time the second is prepared. If the flowers are 

•Newcomber, Earl H. 19S8. A procedure for growing, staining, and making per- 
manent slides of pollen tubes. Stain Techn. 13,^89-91. 
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plentiful, a whole one per slide may be used by either dusting the 
pollen on or lightly brushing the opened anthers across the slide. If 
the number of flowers is limited, single anthers may be used. Clump- 
ing of the grains in any one spot results in poor orientation of the 
tubes, les.sening the number of observations which might be made. 
Pollen grains buried in the medium do not grow as well as those rest- 
ing on the surface. After sowing the grains, the slides are placed in a 
horizontal type staining dish. These dishes are provided with slots 
so that by placing the .slides back to back it is possible to prepare 20 
slides at once. The writer has taken precautions not to let the slides 
dry out while others were in the process of preparation, but in some 
instances the medium can become quite stiff and still give good germi- 
nation. The staining dish was previously prepared by placing moist 
filter paper on the under side of the cover and on the bottom of the 
dish. It is very important that the paper be moist, but not wet, for 



Fig. 1. A prophase in the pollen tube of Tradegoantia. 

excess water within the dish accumulates on the medium in droplets, 
causing reduced germination and poor development of the growing 
tubes. The staining dish may finally be placed in a moist chamber 
at room temperature as an additional precaution against drying out. 

In order to obtain a large number of suitable figures it is desirable 
to stop the division of the generative nucleus at a time when the 
chromosomes are sufficiently contracted to permit an analysis, i.e., 
at metaphase. Colchicine was tried, with some success, but did not 
satisfy the demands of the experiment. Acenaphthene (naphthy- 
lene-ethylene) [CioH«(CHs) 2 ] was suggested, and proved to be very 
satisfactory. Its action is similar to that of colchicine insofar as 
nuclear reaction is concerned. The spindle mechanism is definitely 
disturbed, the chromosomes merely dividing in place without moving 
to the poles. The solubility of acenaphthene in water is apparently 
very slight — chemical handbooks give no definite figures. With the 
crystals scattered on the bottom of the dish, its effectiveness appears 
to be dependent upon the penetration of the pollen tubes by the sub- 


ACENAPHTHENE IN POLLEN TUBE TECHNIC 


51 


stance thru the medium of fumes. No attempt has been made to 
incorporate acenaphthene into the medium.^ 

Another advantage may be cited which makes the use of acenaph- 
thene desirable. Usually the generative nucleus passes into the tube 
while in an early prophase stage, the nuclear membrane being still 
intact. Occasionally, in untreated material, the nucleus is retained 
in the pollen grain until a later stage, and when the chromosomes 
pass down, they do so in a sort of Indian-file fashion. Altho our 
knowledge of the action of acenaphthene on the nucleus is still in an 
experimental stage, there is definitely a greater number of tubes show- 
ing this peculiar chromosome arrangement in the treated material 
than in the untreated. The advantage of this phenomenon to clear 
observation and concise analysis of the individual chromosomes is 
obvious. Some slides will show over one hundred good figures. 

The length of time needed for development of the nucleus to its 
metaphase stage limits somewhat the use of acenaphthene. Experi- 



Fig. 2. The arrangement of the chromosomes in the pollen tube when subjected to 
the acenaphthene treatment. 

ments with Bellevalia Lapeyr. proved its ineffectiveness to act in a 
short period of time, this genus requiring only S }/2 to 4 hours for the 
gametic division to be completed. Tradeacantia, which requires 
17-22 hours for development in artificial culture, responds very satis- 
factorily. Dahl (unpub.) has had similar good success with Anemone 
pollen which passes thru division about 38 hours after the time of 
sowing. Treated material is generally somewhat slower in develop- 
ment than that which is untreated. 

Fixation of the pollen tubes in acetic alcohol (70 cc. of 100% ethyl 
alcohol to 30 cc. glacial acetic acid) gave beautiful preparations in 
some instances, but it was not always dependable. Selling’s aceto- 
carmine was used in staining. This method is by far the easiest and 
most rapid, and with firm pressure applied on the cover slip, a goodly 
number of figures can be obtained with all chromosomes on the same 
focal plane. For permanent slides, any of the standard fixatives and 

*The aeenaphthene used in this work is listed as 597, chemically pure, M.P. 93-94®, 
by the Research Laboratory, Eastman Kodak Company, Rochester, New York. 
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stains may be used. The use of orange G as a counterstain is un- 
desirable since it is retained by the medium. 

Growing pollen tubes in this manner likewise provides a convenient 
method of determining chromosome counts and chromosome morph- 
ology where other material such as root-tips and flower buds are not 
available. In some instances these pollen tube preparations are to 
be recommended over sectioned material and smears. Relational 
coiling can also be observed in the tubes to good advantage. This 
method implies, of course, using only pollen grains which can be 
grown on artificial media, and which have the gametic divisions in 
the tube and not in the grain. 



POST-MORTEM AUTODIGESTION OF THE INTESTINAL 
MUCOSA OF THE TURKEY 

Laxjren Emery Rosenberg, College' of Agriculture ^ 
University of California, Davis, Cal, 

Abstract. — A gradient of post-mortem activity exists in the small 
intestine of the turkey. It is manifested by immediate disturbance 
of intestinal epithelium of the duodenum, a somewhat similar but 
lessened effect in the jejunum, and a long delayed action in the 
ileum. The recognition of such a gradient stresses the rapidity 
with which one must proceed in handling such tissues for technical 
studies. In preparing intestinal tissues for histological examination, 
the duodenum and jejunum must be removed immediately after 
killing the specimen, opened, washed carefully with warm saline to 
eliminate excess debris, ferments and mucous, and fixed forthwith. 

During the course of some histological work on the small intestine 
of the turkey, the author repeatedly obtained abnormal pictures of 
the mucosa from apparently normal birds. The material had been 
fixed by several methods: (1) dropping a small sector directly into the 
fixative, (2) opening and pinning before immersion in fixative and 
(3) filling a short length of intestinal tube with fixative and tying it 
off in sausage fashion. The interval before the fixative was actually 
applied to the tissue varied from 5-45 minutes after the bird had been 
killed. Such delay was necessary because samples of several tissues 
were being taken from each bird and some time was required to 
eomplete the manipulation. The duodenum in every case, upon 
sectioning, showed what appeared to be an immerse amount of slough- 
ing of the epithelium on the tips of the villi. This regular result was 
found less often in the jejunum and rarely in the ileum. Besides the 
sloughing of the epithelium at the tips, one frequently found that the 
epithelium of the body of the villus was separated from the membrana 
propria upon which it rested. This separation often continued into 
the crypts of Lieberkuhn. 

The foregoing conditions appeared so regularly that it was first 
considered to be “normal”. One might assume that the rough type 
of chyme leaving the gizzard would tear off the villus tips. Rapid 
replacement of that epithelium would then ensue from the proliferat- 
ing cells in the crypts. The presence of denuded villus cores with the 
consequent possibility of infections of various types seemed, how- 
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ever* to preclude this condition as a normal phenomenon in the living 
bird. In consequence, a faster and more refined method of fixation 
was tried. 

Immediately after killing a bird, the abdomen was opened and a 
portion of duodenum removed, pinned open on a piece of cork, 
washed in normal saline at 39° C. and inverted in 10% neutral formol 
at the same temperature, the whole operation being completed within 
5 minutes after the bird’s head had been chopped off. 

A second sample of duodenum was set aside, unopened, for 30 
minutes before placing it, still unopened, in the warmed formol. 

Samples of jejunum were fixed similarly within 10 minutes and 
after 30 minutes post mortem. 

The accompanying photographs show the comparative results of 
rapid and delayed fixation on the four samples. Sectors opened, 
washed and fixed at once (Figs. 1, 2) show smooth contours on the 
villus plates, with the epithelium intact, while material from both 


Table 1. Erosion of Villus Mucosa at Various Intervals Post Mortem 
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Explanation of Symbols: 
no erosion 

(+), villus tips show limited (or slight) desquammation 
4-, villus cores exposed 

-1-4', epithelium lost on most of basal part of villus — heavy erosion 

the duodenum and jejunum which had not been washed and which 
were not immersed in fixative for the first 30 minutes post mortem 
(Figs. 4, 5) exhibit loss of the epithelium of the tips. The erosion is 
much greater in the duodenum than in the jejunum; in the latter 
some villi appear unaffected. 

When these various samples were sectioned, those which had been 
washed and fixed quickly showed separation of epithelium from the 
membrana propria to be considerably less (Fig. 6), while in the un- 
washed, delayed samples there was extensive separation of epithelium 
along the sides of the villi, and sloughing of cells at the tips was pro- 
nounced (Fig. 7). 
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Plate I 


Figures 1, 2, and 3 were opened, washed and fixed flat within 10 minutes post 
mortem. Figures 4 and 5 were placed in fixative, unopened, 30 minutes post mortem 
and subsequently opened for photographing. The arrow indicates the antero-posterior 
axis of the intestine for Figures 1 to 5. Figures 1 to 5 are surface views taken thru 
water by reflected light. Note the difference in orientation of villus plates in the por- 
tions fixed flat, with those fixed closed. Sections were by the paraffin technic. 

1. Duodenum, showing smooth contours of villus plates. XI 4. 

2. Jejunum, the same. X14. 

3. Ileum, as seen either after 10 minutes or 90 minutes post mortem. X14. 

4. Duodenum. The villus tips are highly abnormal with considerable loss of 
epithelial cells. X14. 

5. Jejunum. Only the very tips of the villus plates exhibit the desquammation 
of epithelium. X14. 

6. Duodenal villus tip, fixed immediately, sectioned at 10 fX and stained with 
Delafield’s hematoxylin and eosin. X384. 

7. Duodenal villus tip after delayed fixation. X884. 
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This technic of rapid versus delayed fixation was repeated on a 
second bird, all three portions of the small intestine being sampled. 
Three persons participated in the work so as to expedite the process 
and to make the results from the duodenum, jejunum, and ileum 
comparable. The findings from these latter preparations are sum- 
marized in Table 1. 

Even the 10-minute sample of duodemun showed some slight loss 
of cells at the tips. This may have been due to the vigorous stream 
of warmed saline played upon the villi to remove debris, intestinal 
ferments and mucous. 

From the data in Table 1 it is evident that the duodenal epithelium 
is most susceptible to post-mortem damage, and that a decreasing 
gradient of susceptibility to erosion occurs from the duodenum to 
the ileum. The ileum is able to retain its epithelium intact even 
when the application of fixative is long delayed. 

The differential in susceptibility of epithelium in the several parts 
of the small intestine may be associated with two factors. In the 
first place, the concentration of digestive ferments is greatest in the 
upper part of the intestine. Secondly, the epithelium of the duo- 
denum and upper jejunum is probably more loo.sely attached to the 
membrana propria than is that of the lower jejunum and the ileum; 
mitosis in the crypts of Lieberkuhn indicates that epithelial replace- 
ment is greatest in the duodenum and diminishes thruout the re- 
mainder of the small intestine. 



TIME SAVERS FOR FIXING AND DEHYDRATION 

John W. Duffield, United States Department of AgricuUure, 
Forest Service, Northeastern Forest Experiment Station,^ 

New Haven, Conn. ' 

Abstract. — ^A double wash bottle for dispensing two-part fixing 
solutions is described. Equal volumes of each stock solution are 
delivered simultaneously into the same vial. 



Fig. 1. Fixing-solution dispenser, showing use of thumb as valve when applying 
pressure. 

A device for dehydrating tissues consists of a Buchner ftmnel 
closed at the bottom by a rubber tube and pinch clamp which facili- 
tate changing the dehydrating alcohols. Tissues are placed in per- 
forated brass baskets in the funnel. 

*Main,tained in cooperation with Yale University, New Haven, Connecticut. 
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The time-consuming labor of routine fixing and dehydration opera- 
tions may be reduced by the use of several simple devices. 

Most two-part fixing-solution formulae can be so modified that 
equal volumes of each stock solution are used, and are readily dis- 
pensed from the double wash bottle shown in Fig. 1 which saves time 
in stopper pulling and pouring. The accuracy with which equal 



Fig. 2. Dehydration apparatus with brass basket at upper right. The Buchner 
funnel is covered with a Petri dish. 

volumes of the stock solutions are delivered is much greater than that 
secured by the usual estimates, and is dependent on filling the stock 
bottles to the same level and making both delivery tubes of the same 
dimensions thruout. 

The fixing-solution dispenser is made with two wide-mouthed 
8-ounce bottles stoppered with two-hole rubber stoppers. The ends 
of a glass T (Fig. 1, A) are bent downward (or upward if it is more 
convenient to have the bulb above the delivery tubes) and inserted 
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in one hole in each stopper. The delivery tubes (Fig. 1, B) which 
pass thru the other holes are bent as shown and the tips drawn out. 
There are no valves in the bulb which furnishes the pressure, the 
thumb serving as a valve when the solutions are to be dispensed. 
The bottles and the delivery tubes are taped together. 

If the routine calls for the filling of numerous shell vials held in a 
block, the dispenser can be modified by lengthening the delivery 
tubes and supplying the air from above (ends of T bent upward) 
either by bulb or by mouth as with the common type of wash bottle. 

When fixation is complete, the tissues are transferred from shell 
vials to soldered cylindrical baskets (Fig. 2) made of brass stock with 
about one hundred 0.5-mm. perforations per sq. cm. and 1/64 in. 
thick, with the smooth side turned inward to avoid catching and dam- 
aging the tissues. A convenient basket for root tips and other small 
materials is 12 mm. in diameter and 16 mm. in height. Few of even 
the finest root tips are lost thru the perforations of these baskets, 
particularly if longer tips are taken than is cu.stomary with other 
procedures. 

Tissues are washed in the baskets, which may be corked to retain 
buoyant material. The baskets are then transferred to a 9-cm. 
Buchner funnel covered with a tight-fitting Petri dish (Fig. 2). The 
stem of the funnel is held in a ring-stand clamp and fitted with a short 
rubber tube closed by a pinch clamp. The dehydration series is run 
thru the material by pouring the solutions into the funnel with the 
pinch clamp closed and then drawing the solutions off from the bot- 
tom at the end of the proper time interval. The baskets are gen- 
erally not corked during dehydration. An interval timer is excellent 
for keeping on schedule, thus effecting a further saving of time. 

Infiltration is also accomplished in the baskets which are immersed 
in xylol and blotted with paper toweling to remove all paraffin from 
the perforations after the tissues have been removed. The funnel 
system of changing reagents should be applicable to the method of 
running up root tips cemented to cards. 

Acknowledgments for some of the foregoing ideas are due to Dr. 
W. P. Stockwell, of the California Forest and Range Experiment 
Station, and to Mr. Ernest Jund, of the Division of Genetics, Uni- 
versity of California, Berkeley, California. 




DELAFIELD’S HEMATOXYLIN AND SAFRANIN FOR 
STAINING PLANT MATERIALS 

H. L. Dean, Department of Botany, Stale University of Iowa, 

Iowa City, la. 

Abstract. — An improved schedule is suggested for staining plant 
materials in Delafield’s hematoxylin and safranin. Tissues are 
stained first in Delafield’s hematoxylin. A short bath in acidulated 
water (1 or 2 drops concentrated HCl to 100 cc.) removes objection- 
able precipitates, and at the same time serves as a destaining agent. 
The acid bath must be followed quickly by a thoro wash in tap water, 
or dilute lithium carbonate solution, to restore the original dark 
blue color (made reddish in the acid bath) of the hematoxylin and to 
'*set” the stain. Once the hematoxylin solution is satisfactory, 
none of the reagents ordinarily used will remove it— unless they con- 
tain acid. Tissues are cormterstained in rapid safranin (5 drops 
analin in 100 cc. of 1% safranin 0 in 50% ethyl alcohol) ; this materi- 
ally lessens the time necessary for staining. The safranin is de- 
stained in 50% ethyl alcohol (which does not affect the hematoxylin) 
until sharp differentiation is secured. If destaining is too slow, or 
differentiation poor, a quick rinse in acidulated 50% alcohol usually 
sharpens contrast of the stains. This must be followed quickly by 
a wash in 50% alcohol containing lithium carbonate to neutralize 
the acid. Dehydrate, and mount as ustial. This schedule allows 
each stain to be individually, and independently, controlled at the 
will of the operator. 

Delafield’s hematoxylin is one of the most useful histological stains 
for the precise staining of cellulose cell walls. Methods of using this 
stain, however, have often yielded uncertain results, varying with the 
skill or luck of the technician. Delafield’s hematoxylin should stain 
well, when used alone, except for characteristic precipitates that often 
appear in the tissues. An excellent double stain is Delafield’s hema- 
toxylin and safranin, but frequently this combination appears to 
cause trouble. Sharp differentiation is not always obtained, and 
objectionable precipitates often remain in the tissues after staining. 
The addition of safranin may unduly mask the hematoxylin in the 
tissues and cause a muddy stain. Staining may be a lengthy process 
with uncertain results in the finished slides. The difficulty in getting 
uniformly good results has caused many workers to dislike, or reject, 
this combination of stains. Nevertheless, when a well-stained slide 
is produced, these stains appear to justify the claims made for them. 
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Schedules for Delafield’s hematoxylin and safranin ordinarily 
recommend that tissues be stained in safranin first, at least several 
hours, and sometimes over night or longer. Some older schedules 
even suggest boiling freehand sections in safranin. After staining in 
safranin, the tissues are destained in 50% ethyl alcohol (sometimes 
acidulated) almost to the proper color; then Delafield’s hematoxylin 
is applied. Within a few minutes the hematoxylin is usually dark 
enough, and a bath in acidulated water or alcohol is then used to 
dijHFerentiate the stains. The acid removes both stains from the tis- 
sues. Consequently, the interval allowed in each stain and the dura- 
tion of the acid bath must be carefully timed or poorly differentiated 
tissues result. Obviously, the quality of the finished slide cannot be 
judged properly until after the final acid bath; if the stains are not 
then satisfactory, the whole process must be repeated — usually after 
decolorizing the tissues in acidulated water or alcohol. 

When Delafield’s hematoxylin is used in combination with eosin or 
erythrosin, however, the above procedure is commonly reversed; the 
tissues are first stained in the hematoxylin, then in the counterstain. 
Chamberlain^ indirectly indicated that safranin could be used as a 
counterstain when he stated: “After the hematoxylin is just right, 
apply a contrast stain, if you wish to double stain.’' Later, however, 
he gave detailed directions (pp. 88-91) in which he recommended 
safranin first, followed by Delafield’s hematoxylin. Recently, in 
staining meristematic tissues, Boke^ used safranin dissolved in xylol 
as a counterstain following Delafield’s hematoxylin. 

The possibility that safranin could be used profitably as a counter- 
stain following Delafield’s hematoxylin, in the routine staining of 
plant materials, was suggested to the writer in 1931 by Professor 
R. B. Wylie; and experiments along this line were undertaken, using 
the following solutions: 

Delafield’s hematoxylin, made according to the formula of Stirling and Lee as given 
in Chamberlain (1932). Only fully aged, naturally ripened, stain was employed. 
Coleman and Bell hematoxylin was used, Cert. Nos. FH-5, and FH-11. 

Rapid safranin, made by adding 5 drops of anilin to 100 cc. of a 1% solution of 
safranin O in 50% ethyl alcohol. The anilin acts as a mordant. National Aniline 
safranin O was used, Cert. Nos. NS-10 (dye content 94%) and NS-9 (dye content 97%). 

Points favoring the use of these stains in this order may be briefly 
summarized as follows: (1) With the hematoxylin applied first, it is 
easier to get the stain just the shade of color desired. The bath in 

^Chamlierlain, C. J. 1982. Methods in Plant Histology, 5th Ed. University of 
Chicago Press. See p. 51. 

*Boke, Norman H. 1989. Delafield*s hematoxylin and safranin for staining 
meristematic tissues. Stain Techn., 14, 129-31. 
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acidulated water following the stain dissolves precipitates that so 
often accompany Delafield’s hematoxylin, and also serves as a de- 
staining agent. Once the hematoxylin is “set” in the tissues, none 
of the reagents ordinarily used will decolorize it, unless they contain 
acid. (2) When differentiating in 50% ethyl alcohol after counter- 
staining in rapid safranin, the counterstain is washed from cellulose 
cell walls faster that it is from lignified structures. Since this treat- 
ment affects only the safranin, it can be continued until the blue of 
the hematoxylin stands out in sharp contrast to the red of the 
safranin. Each stain may thus be individually controlled at the will 
of the operator. The use of rapid safranin greatly shortens the time 
of staining. Good results can be obtained with the usual safranin 
solutions, but the time of staining must be considerably increased. 

The time of staining must be determined experimentally for various 
tissues. Ten minutes in Delafield’s hematoxylin followed by a 
15-minute stain in rapid safranin has been about right for sections of 
Osmunda rhizome killed in a mixture of formalin, alcohol and acetic 
acid (denoted, “F. A. A.”). With most leaf sections, a 5-15 minute 
stain in Delafield’s followed by 10-15 minutes in rapid safranin should 
give good results. Only tissues extremely difficult to stain should 
take more than 30 minutes in the hematoxylin. Tissues often stain 
poorly, or not at all, if the killing fluid has not been thoroly washed 
out before embedding. Delafield’s hematoxylin stains especially well 
following killing fluids containing chromic acid, but a satisfactory 
stain can be obtained following practically any of the usual killing 
agents. If tissues are difficult to stain, a 5-minute bath in 1% 
aqueous potassium permanganate is suggested as a mordant. 

The accompanying provisional schedule has been used with success 
for the past 7 years in classes in histological technic, and has proved 
effective for critical research materials, especially when careful 
measurements must be made of plant cell walls. Tissues stained in 
Delafield’s hematoxylin and safranin are excellent for photographic 
purposes. The accompanying schedule, written for paraflSn sections, 
may easily be modified for use with free-hand sections or bulk 
material. 

Staining Schedule for Delafield’s Hematoxylin and 

Safranin 

1. Remove paraflin and get slides into tap water. All alcohol 
should be removed from tissues or staining may be spotty. 

2. Stain in Delafield’s hematoxylin — 5 minutes to 1 hour. As 
staining is progressive, try minimum time first, then increase by 
multiples of 5 minutes — up to SO minutes. If tissues are unaffected 
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after 30 minutes, continue staining for a total of one hour. If tissues 
are unstained after one hour, look for causes of failure other than the 
hematoxylin. 

8. Rinse well in tap water to remove surplus stain. 

4. Examine under the microscope. Sections at this point should 
be somewhat overstained. Destain in acidulated tap water (1 or 
2 drops concentrated hydrochloric acid in each 100 cc. water). 
Gently agitate slides in acidulated water until sections assume a 
reddish color — usually in 3-10 seconds. Time in acidulated water 
must be varied according to density of stain desired, type of tissue, 
and the concentration of acid used. The acid destains the tissues, 
and dissolves objectionable precipitates. Because these precipitates 
so frequently occur, the acid bath should always be used. (If the 
color is too light, thoroly wa-sh out all acid in tap water and restain 
in the hematoxylin.) 

5. Wash immediately in clean tap water. Allow to stand in 
several changes of tap water until sections assume their original dark 
blue color. If the blue color does not soon reappear, or if a more 
positive method is desired, allow slides to stand in 0.1% aqueous 
lithium carbonate until the color is restored. Five minutes should be 
sufficient. The carbonate provides the necessary alkaline medium 
for the hematoxylin, and often intensifies the stain. Use a weaker 
carbonate solution if the sections persistently assume a hazy, light 
blue color. The lithium carbonate solution may macerate certain 
soft tissues. If this occurs: (1) add 5 or 10 drops of 0.1% lithium 
carbonate solution to a Coplin jar of tap water, (2) add 3-4 drops of 
5% ammonia to the tap water, or, (3) use plain tap water (usually 
slightly alkaline). The color is usually darker when lithium carbo- 
nate is used than it is when plain tap water is employed. 

6. Rinse in tap water to remove carbonate solution. Examine 
under the microscope and repeat steps 2, 3, 4, 5, and 6, if neces- 
sary, to get proper density of stain. If color is too light, either 
shorten the time in acidulated water, use less acid, or stain longer. 

7. Pass slides thru alcohol series to 50% alcohol. 

8. Stain in rapid safranin — 5 minutes to over night. Try mini- 
mum time first, then increase in multiples of 5 minutes — up to 30 
minutes. Usually, difficult tissues will stain in 1-4 hours; rarely 
should it be necessary to stain over night. 

9. Drain, blot, or rinse off (with slightly used or clean 50% ethyl 
alcohol) the excess safranin, and differentiate in clean 50% alcohol. 
This destains the safranin only, and should be continued until sharp 
differentiation is obtained. 
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10. If destaining of safranin is too slow, or differentiation poor, 
dip and gently agitate the slide in acidulated 50% alcohol (1 or 2 
drops hydrochloric acid in 100 cc. alcohol) for a few seconds. This 
quickly removes the excess safranin, and slightly reduces the hema- 
toxylin, but usually sharpens contrast between the stains. Repeat 
if necessary. 

11. Wash imTnediately in clean 50% alcohol made alkaline by 
adding 5-10 drops of 0.1% aqueous lithium carbonate to a Coplin 
jar of the alcohol. Allow slides to stand in fresh, alkaline, 50% 
alcohol for at least 10 minutes before dehydrating. 

12. Dehydrate, clear, and mount in neutral balsam. 

Note: To stain in Delafield’s hematoxylin only, omit steps 8, 9, 
10, and 11. 

Whenever a metallic-appearing .scum forms on the surface of the 
hematoxylin it should be filtered, or skimmed off with the torn edge 
of a piece of filter paper. Delafield’s hematoxylin may be used full 
strength or, preferably, diluted with distilled water. The writer 
ordinarily dilutes the hematoxylin with one-third its volume of dis- 
tilled water. Greater dilutions may be used, usually with more 
precise results, but the time of staining must be increased accordingly. 
Dilution of the safranin with 50% alcohol may be necessary for 
certain tissues, but, as with the hematoxylin, the staining is often 
more precise. A few experiments will determine the best procedure 
for each lot of new material. 




A SIMPLE STAINING METHOD FOR HISTOLOGY 
AND CYTOLOGY 


Mary A. Darrow, Commission on Standardization of Biological 
StainSy Geneva, N. Y. 

In 1937 Cannon^ called attention to the possible histological uses 
of a greenish-black dye put out by the British Dyestuffs Corporation 
under the name chlorazol black E. This proves to be an acid dye of 
the azo group, (Colour Index No. 581), a sulfonated triazo dye, which 
has been sold by various manufacturers under a variety of names. 
The National Aniline and Chemical Co., upon request to furnish a 
sample of this dye, have supplied the product which they sell under 
the name Erie black GXOO; I. E. Pont deNemours and Co. in 
response to a similar request furnished a sample labeled pontamine 
black E. These two samples have been submitted to spectrophoto- 
metric analysis and appear to be almost identical, altho Erie black 
GXOO is slightly bluer than pontamine black E. 

Apparently this dye should be better known. The writer has 
tested 1% solutions of both samples in 70% alcohol, freshly prepared 
and unfiltered, on histological and cytological material, and has found 
them to give excellent pictures, both samples responding similarly. 
The method of staining is as follows: 

Run paraffin sections down thru water. Stain 5-10 minutes 
(rather than 15-30 minutes as suggested by Cannon) in a 1% solu- 
tion in 70% alcohol, freshly prepared and unfiltered.^ (Cannon calls 
for a saturated solution of dye in 70% alcohol). Drain off excess dye, 
wash in 95% alcohol, absolute alcohol, xylene, and mount. No 
mordant and no differentiation are required. 

In the epithelium tissue of a rabbit embryo (Zenker’s fixation) the 
cells were definitely outlined black; the chromatin, dark; cytoplasm, 
greenish gray; and the nucleoli, black. The muscle fibers and 
lymphocytes were a decided black, and the blood cells, a yellowish 
green. 

Zenker-fixed kidney sections and Bouin-fixed sections of intestine 
stained in varying shades of green, gray and black, with the blood 
cells of the kidney sections a light green. 

Sections of Puccinia on aster (fixed in Allen’s B-15 fluid) showed a 
jet blackoutline of the cell walls; the cytoplasm and plastids, grayish 

^Cannon, H. J. A new biological stain for general purposes. Nature, 139, 549. 
1937. 

*In the present work staining periods of 1, 5, 10, and 15 minutes were trie<l. 
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green; and the nucleoli, dark green. The infected part and the 
hyphae stained yellowish green. 

A cross section of a fern leaf (Flemming fixation) stained the various 
structures as follows; cell walls a definite black; the epidermis walls, 
heavy black; nuclei green, with nucleoli a dark green; cytoplasm 
light amber; plastids gray. The suberized walls of midrib and veins 
were dark amber. 

In sections of an onion root tip (Flemming fixation), the cell walls 
stained dark gray almost black; cytoplasm, grayish green; nucleus a 
yellowish green, with the nucleoli a deep yellow (amber). 

This stain certainly shows sharp differentiation for either histologi- 
cal or cytological purposes, and merits wider use for general purposes. 



CHLORAZOL BLACK E AS AN ACETO-CARMINE 
AUXILIARY STAIN 

B. R. Nebel, Geneva, N. F.* 

Abstract. — ^In making chromosome counts on plants and plant 
parts treated with colchicine it was found that in cases where aceto- 
carmine alone is not satisfactory — as in axUlary buds of apple, pear, 
plum, peach, apricot, and cherry — the following method was effec- 
tive : Dissect out the meristematic parts of the axillary bud under a 
binocular (or cut free-hand sections) and transfer the dissected 
tissue immediately to a solution of 3 volumes alcohol to 1 volume 
acetic acid for killing and fixing. Let the fixative act at least 10 
minutes; a longer time, 12-24 hours, improves the staining quality. 
Wash in at least 3 changes of 70% alcohol to remove most of the 
acid. Stain for 5-25 minutes in 1% chlorazol black E^ in 70% 
alcohol. Rinse in 3 changes of 70% alcohol to remove excess stain. 
Transfer the material to a slide, cover with a drop of aceto-cannine, 
and if necessary, dissect further under a binocular. Cover with 
cover glass, heat, flatten and seal, or run ZirUe’s fluid tmder the 
cover for permanent motmting. For smears of sporocytes, chlorazol 
black E may also be employed alone, or in combination with aceto- 
cannine, if a dark purple nuclear stain is desired. 

The inducing of polyploidy in deciduous fruit trees and herbaceous 
plants by the use of colchicine and other chemicals depends to a large 
extent on valid methods of tracing the progressive action of the drug 
in the tissue and later in detecting tetraploid tissue areas on diploid 
plants. In deciduous fruits various concentrations of colchicine in 
5% alcohol were applied to axillary buds. The penetration of the 
drug into the meristems of the bud and its action thereupon were 
followed by successive dissection of treated buds. The success of the 
treatment was gauged by dis.secting axillary buds laid down 1-3 
months after the first treatment, that is, after growth and shoot de- 
velopment had occurred from the bud first treated. 

'Approved by the Director of the New York Agricultural Experiment Station as 
Journal Paper 349. Dec. 7, 1939. 

‘Attention was called to this dye by the Biological Stain Commission; see preceding 
article by Da^row. The sample used in this work was obtained from The National 
Aniline and Chemical Co. under the name Erie black GXOO; the DuPont Co. uses the 
name pontamin^ black E. All three of these names are regarded as virtual synonyms 
by the Stain Commission. Since the work was completed, this dye has been put on 
the certihcation basis by the Commission. 

' Staik Technology, Vol. 15, No. 2, April, 1940 

09 



70 


STAIN TECHNOLOGY 


In vegetative tissue, nuclear stages are difficult to observe and chro- 
mosome plates were not readily stained with aceto-carmine in de- 
ciduous fruits. The following method was found useful to overcome 
this difficulty. 

Axillary buds were prepared for staining by cutting from the 
main stem or branch as in nursery budding. Such buds may be 
transported in moist dishes and kept for one hour without the loss of 
mitotic cells in the meristems. The use of crushed ice during trans- 
port and storage is advisable. 

The following procedure may be modified to satisfy individual 
needs: An apple bud, for example, was placed in a drop of water on 
the stage of a binocular, dissected from its woody base, then peeled 
to free the central axis or axes carrying the meristematic leaf and shoot 



Fig. 1. Tissue of a pear bud treated with colchicine for 5 days with 3 daily applica- 
tions and then allowed to recover for 2 days. 

initials. When only the desired parts remained, the axis or axes 
were cut longitudinally and quickly immersed in 3 :1 alcohol and acetic 
acid for killing and fixing. Better differentiation and more contrasty 
staining were achieved with material which remained in the fixative 
over night, than with fixation for 5-10 minutes only. When speed 
was essential, routine results were obtained with short fixation. 
After fixing, the material was transferred to three changes of 70% 
alcohol to remove the acid from the tissue. It was found inadvisable 
to cut the total time in 70% alcohol to less than 5 minutes. 

The stain was prepared by dissolving 1% by weight in 70% alcohol 
and filtering thru a coarse filter. The stain is somewhat colloidal 
and tends to clog a fine filter. Small brushes were used for trans- 
ferring the material. The exact, time for staining had to be tested 
for each species of plant; in general, it should not be less than 5 
minutes or more than 25 minutes. 
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The period of staining was followed by rinsing in three changes of 
70% alcohol. The material was then transferred to a slide carrying 
a small drop of aceto-carmine, and all non-meristematic parts were 



Figs. *-5. Sporocytes of Tradeseantia refiexa in first meiotic division. All expo- 
sures were Identical, on Wratten M blue label plates developed at 65° for 12 minutes 


in D76; and printing was identical in all cases. 

Fig. 2. Aceto-carmine after fixation in 3:1 alcohol-acetic-acid. 

Fig. 3. Carmine, followed by chlorazol black E; mounted in Zirlde. 

Fig. 4. Carmine, and chlorazol black E; mounted in aceto-carmine. 

Fig. 5. Chlorazol black E only; mounted in 45% acetic acid. 

carefully dissected away under a binocular. With the smallest 
amount of material finally remaining on the slide, results were found 
most satisfactory. The preparation was then covered, heated, lightly 
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squeezed and examined. If pennanent mounts were desired, the 
McClintock technic was used or the aceto-carmine was gradually 
replaced by Zirkle’s fluid. 

The visual impression obtained from examining the slide before 
applying the aceto-carmine was that no appreciable amount of stain 
had been taken up by the chromatin. However, after the use of both 
stains, the chromosomes are stained sharply as they would not be 
with aceto-carmine alone. This is illustrated in figure 1 representing 
pear tissue. 

While, in the present investigation, chlorazol black E was thus used 
primarily to stain tissues in which chromatin could previously not be 
stained quickly, a series of slides was made to test the new stain on 
Tradescantia sporocytes which have a high nuclear dye affinity. 

The anther content was smeared on a clean slide and covered with 
a large drop of alcoholic acetic acid (1 volume glacial acetic to 3 
volumes alcohol). After 1 minute, the slides were transferred to 
Coplin jars containing 70% alcohol. From there on the slides were 
treated differentially as illustrated in figures 2 to 5. Figure 2 is the 
check, the material being stained and mounted in aceto-carmine. 
This resulted in high transparency with a high density range within 
the chromosomes which is often confusing to the eye. When chlor- 
azol black E was used after carmine and the material was then 
mounted in Zirkle’s fluid, the density of the chromatin stain was inter- 
mediate and well adapted to visual work (Fig. 3). In this preparation 
the cells were neither swollen nor flattened. The material in Fig. 4 
was treated with carmine before and after staining with chlorazol 
black E, and was mounted in carmine. The swelling was inter- 
mediate and the cells were flattened in this procedure. The chro- 
matin was densely stained. 

Finally chlorazol black E was used alone and the material mounted 
in clear 45% acetic acid without carmine. The chromatin stain was 
very dense and well differentiated (Fig. 5). The cells were much 
flattened. 

Thru the courtesy of Mr. J. D. Nantz of the National Aniline and 
Chemical Co., two black purified derivatives cff chlorazol black E 
were used on Tradescantia sporocytes. Both of these stained nuclear 
material after acid fixation only a weak gray so that they appear to 
have no value for the present purpose. The names of these dyes 
were: Buffalo black NBR and durol black 2 B. 

In conclusion: The ease of applying chlorazol black E, its high 
nuclear affinity and the fact that, it appears relatively stable in acid 
solution commend the stain for general use. 



A TECHNIC FOR STAINING MOUSE PITUITARY 

Earl B. Scott, Department of Biology^ University of Pittsburgh 

Many technics for histological staining of the pituitary gland have 
been devised. Since most of the methods described have been for 
animals other than the mouse, and since the mouse hypophysis, for 
some unknown reason, is diflBcult to stain by the accepted technics, 
the present writer has worked out a modification of Mallory’s triple 
staining method. 

Removal of the Pituitary, After the skull cap has been removed, 
the brain is loosened at the anterior end and carefully reflected back. 
The hypophysis is now exposed. The point of a wet needle is then 
used to loosen the capsule of the gland, which comes away easily, 
and a wet scalpel is slid under the pituitary. In this manner the 
gland can be easily lifted from its shallow sella. Sometimes the 
hypophysis folds itself double on the scalpel, but it can be very easily 
straightened out with a wet needle. It is important that the needles 
and scalpel be wet. 

Fixation and Embedding. The pituitary is fixed in Zenker-formol 
for 24 hours and washed in running water for 24 hours. The tissue 
is then dehydrated in two changes of cellosolve^ and infiltrated and 
embedded in Hance’s rubber paraffin.^ 

Staining. The following steps are used in staining: 

Xylol; cellosolve; cellosolve-iodine solution, 10 min.; cellosolve; 
distilled water, (two changes); Mallory’s 0.5% acid fuchsin,® 5 
min. ; distilled water (two changes) ; 15 min. in Mallory’s Solution 2 
(aniline blue,* 0.5 gm.; orange G, 2.0 gm.; 1% phosphomolybdic 
acid, 100 cc.); distilled water (two changes) ; cellosolve (a dip or two); 
distilled water; Mallory’s Solution 2, Ij^ min.; distilled water (two 
changes); cellosolve (two rapid changes); oil of thyme and cloves; 
xylol. 

By using the above method, acidophiles were stained a brilliant 
red, basophiles blue, and the chromophobes were unstained. The 
same method was used in staining cat hypophyses with excellent 
results. In the cat, negative images of the Golgi apparatus were 
evident. 

^Inkster, R. G. The use of ‘Cellosolve’ for rapid dehydration in paraffin embed- 
din^;:;nd in staining of sections. J. Path, and Boat, 44, ^9. 1937. 

^Hance, R. T. A new pataffin embedding mixture. Science, 72, 253. 1933. 

‘Coleman and Bell dyes were used by the writer in this technic. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 

The abstracts given here are intended primarily for laboratory use; consequently 
the technic in each instance is given in as much detail as possible. 

J. A. de Tomasi Abstract Editor 


MICROSCOPE AND OTHER APPARATUS 

F£D£R, J. M. Adaptation of the rolls razor to a new type of microtome blade. 

J. Lab, dr Clin, Med., 25, 202-4. 1939. 

The blade of the rolls razor is made of high quality £nglish steel. It is hollow 
ground and readily honed and stropped. To adapt it for use on a microtome, a 
holder made from a piece of tool steel approximately the size and shape of a 
microtome blade (12.5 cm. long and 0.5 cm. thick) is recommended. The holder is 
2.9 cm. wide, and at the thinnest portion 0.2 cm. thick, being tapered to a blunt 
edge. In the center of this bar, a slot 3.8 cm. long and 1.5 cm. deep is cut to hold 
the blade. On the left end of this slot, two pins engage in the two depressions on 
one end of a rolls razor. The opposite end of the blade is fitted with an inset steel 
ball. A set screw with a knurled head is placed in the right end of the holder and 
so arranged that when tightened its inner edge engages the ball of the blade mak- 
ing it immovable. The blade is placed in the depression so that the two small pins 
engage in the proper depressions and the set screw is tightened. The blade 
proves to be safe, efficient and economical. — John T. Myers. 


H£RCIK, F£RDINAND. Die Fluoreszenzmikroskopische Analyse der 
a-Strahlenwirkung. Protoplasma, 32, 527-35. 1939. 

For studies of the effect of alpha-radiation the author takes advantage of the 
fact that epidermal cells of Allium cepa become fluorescent, without any sign of 
injury, when immersed in an aq. solution (1:1000 dist. water kept at pH 5.8 with 
HCl) of potassium fluorescein (uranin) as determined by Strugger (Flora, 132, 
253, 1938). 

Within 2-5 min. the healthy cells give a beautiful yellow green fluorescence by 
ultraviolet light. This flrst appears in the cell walls, then disappears to appear in 
the protoplasm and cell nuclei. The source of the alpha-radiation is a polonium 
preparation, the strength of which is previously determined by means of a Geiger 
counter. When tissues previously exposed to the radiation are immersed in the 
solution of fluorescein, the fluorescence appears in varying degrees, the blue-green 
illumination appearing, in some cells, only in the protoplasm, and in others in the 
vacuolar sap with varying intensities. The author claims the degree of fluores- 
cence to be a far more delicate indication of damage to cells than the staining 
reaction with erythrosin. — Robert Chambers. 


N£UW£IL£R, N. G. Darkground illumination and Rheinberg colour discs — 
Some new and simple ideas. The Microscope,\Z^ 81-2. 1939. 

The simplest method of securing satisfactory darkground illumination is to 
insert suitable stops in the stop-holder of an Abb^ condenser. This scheme works 
well at low and medium magnifications, but with a high-power objective some 
glare appears. The difficulty may be met by inserting the stops between first and 
second lenses of the condenser. Rheinberg color discs, which produce color 
effects* with many microscopic objects, may be similarly inserted into the con- 
denser. — C. E. Allen. 
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PIEKARSKL G., und RUSK A, H. tJber mikroskopische Untersuchungen an 
Bakterien unter besonderer Beruchaichtigung der sogenannten Nucleoide. 
Arch, Mikrob,, 10, S0«-«1. 1939. 

By means of the electron microscope (described by: E. Ruska, Ztif.f. Phys,, 87, 
580, 1934; B. v. Borries and E. Ruska, Wiss. Veroff, Siememwerke, 17, 99, 1938) 
exceptionally fine photographs were obtained of various bacteria at magnifica- 
tions ranging from 3,000 to 13,000 diameters . — Merritt N, Pope, 


MICROTECHNIC IN GENERAL 

(ANONYMOUS). Nevillite V. Perfect substitute for balsam. FA Palo Alto 
News, 4, 10-1. 1939. 

Canada balsam mounts become yellow upon aging and turn decidedly acid in 
le.ss than a year. A new synthetic resin, nevillite V, appears to answer the re- 
quirement of technicians for a thoroly reliable mounting medium. Nevillite V 
is a naphthene polymer, a cycloparaffin, available in the form of colorless clear 
lumps. Its outstanding characteristics are: it is inert, homogeneous, resistant to 
the action of light, also of dilute acids and alkalies; its acid number is negligible; 
M. P. 155® C.; it is soluble in hydrocarbons, including paraffin; it is insoluble in 
water, and alcohols. Toluene appears to be the most satisfactory solvent. For 
general purposes one should use a solution of 60% by weight, which yields a 
thinner fluid than the average balsam-xylene medium. The advantages of using 
nevillite V are that there is less solvent to evaporate, coverslips are more easily 
applied, and there is far leas chance of trapping air bubbles in the mount. — J, A. 
de Tomasi. 

ARMITAGE, F. D. Dioxan in microscopical technique. The Microscope, 3, 
212-6. 1939. 

Dioxan is recommended in the preparation of fixatives. Tissues fixed in 
reagents insoluble or slightly soluble in dioxan should be well washed in water. 
Those fixed in readily soluble reagents can be washed immediately in dioxan. 
The following schedule is recommended for mammalian testes: Fix in Bouin*s 
solution, 12-24 hr.; wash in 3 succes.sive lots of 100% dioxan, 1 hr. each; change 
to fresh dioxan, and leave until required; place in equal parts dioxan and paraffin 
(m.p. 52®), 2-4 hr.; warm gently; shake gently; place in second dioxan-paraffin 
bath, 1 hr.; pure paraffin, 2-4 hr.; fresh paraffin, 1 hr.; imbed. 

For mounting, either Canada balsam or the following dioxan-camsal-sandarac 
medium is satisfactory: Dissolve 25 g. gum sandarac in excess of dioxan; filter 
thru glass wool; evaporate filtrate to thick syrup, preferably on an oil bath; rub 
together in a mortar 3 g. salol and 2 g. camphor, heating gently to liquefy if neces- 
sary; add 1 cc. of this “camsal” to each 20 cc. of sandarac syrup; evaporate, if 
necessary, to the usual xylol-balsam consistency. — C, E, Allen, 

CARLETON, H. M., and LEACH, E. H. An improved method for flattening 
out para^ sectionB. J, Path, dr Pact,, 49, 572-6. 1939. 

A method is proposed which is claimed to be particularly valuable when fixation 
has been faulty or post mortem changes are present. Sections prepared by this 
technic are superior to controls flattened on water, and closely approximate 
conditions in living cells and tissues. The cast block must be water-free. Sec- 
tions are treated as follows: Put a small drop of diacetin (glycerol diacetate) on a 
clean slide. Do not albuminize the slide. Spread the drop with a section-lifter 
over an area at least as big as the flattened section will be. Put the section on the 
diacetin, place slide on hot plate, and help section flatten with aid of needles. 
Wipe off excess diacetin. Stand vertically in drying oven at 37® C., or, better, at 
50®. After a few minutes more diacetin can be Wiped off. After 12 hr., or 
preferably 1-2 days, remove and allow to cool. Sections stored in an oven for a 
few weeks become diacetin-free and damaged. Add xylene. After removal of 
all paraffin, add 0.1% celloidin in equal parts abs. alcohol and ether. After wip- 
ing off excess, allow celloidin to set, but not to dry completely (10-20 sec.). 
Plunge into 90% alcohol and leave for few minutes. Run down to water, stain as 
desired, dehydrate in graded alcohols. As celloidin is soluble in abs. alcohol, use 
96% alcohol for differentiation. Place in abs. alcohol the shortest time possible 
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for dehydration or sufficient removal of celloidin; lower gently into xylene and 
leave 2 min. undisturbed; mount. — 5. H. Hutner, 

COLE, W. C., and SMITH, F. R. A microscopic technique for studying fat 
globules in dairy products and other oil in water emulsions. «7. Dairy 
Science^ 22, 420*-!. 1939. 

The method used for examining fat globules in milk, cream, chocolate milk, 
ice cream mix, evaporated milk and mayonnaise is: Dilute the material to be 
examined in dist. water (usually 1 to 100). Place approximately 0.02 ml. on a 
clean slide. Add about 0.01 ml. of an alkaline aq. solution of 1% nile blue sulfate 
(NaHCOj to make alkaline), and mix well. Place cover slip over mixture, and 
examine under microscope. — H, Macy, 

DERBY, J. T. A substitute for ethyl alcohol. The Microscope^ 3, 243-6. 1939. 

Cellosolve (ethylene glycol mono-ethyl ether) is suggested as a substitute for 
ethyl alcohol. The following fixing-imbedding schedule is recommended for 
plant tissues: 

After fixing and washing in water for 12 hr., dehydrate in cellosolve in the 
following dilutions (aq. solutions), 3 changes per day: 15%, 35%, 50%, 65%, 
75%, 85%, 95%, 100% (change the 100% once). For the finest cytological 
details, a closer series may be desirable. Clear in xylene in the following com- 
binations: 25% xylene, 75% cellosolve; 50% xylene, 50% cellosolve; 75% 
xylene, 25% cellosolve; 100% xylene (change the 100% once). Infiltrate with 
paraffin. Imbed. 

Cellosolve may also be used instead of abs. alcohol in preparing material for 
Venetian turpentine mounts. — C. E. Allen. 

EARL, W. R. Iron hematoxylin stain containing high concentration of ferrous 
iron. Science, 89, 323-4. 1939. 

A useful modification of Janssens* iron hematoxylin stain is suggested. In- 
stead of the ferric salt, a mixture of equal parts of ferric and ferrous ammonium 
sulfate is recommended as follows: Fe2(S04)3(NH4)2S04*24H20, 20 g.; FeS 04 
(NH 4 ) 2 S 04 * 6 H 20 , 20 g.; hematoxylin dissolved in 25 cc. abs. methyl alcohol, 1 g.; 
glycerin, 25 cc.; water, 100 cc. Sections and whole mounts of tissue cultures 
show a transparent blue nuclear stain and require no differentiation other than 
soaking for a few minutes in a number of changes of dist. water, or in VanGieson 
picro-fuchsin for count erstaining. — ./. A. de TomasL 

KIRKPATRICK, J. and LENDRUM, A. C. A mounting medium for micro- 
scopical preparations giving good preservation of colour. J, Path, & Bad,, 
49, 592-4. 1939. 

An experimental study revealed that the fading of delicate dyes was correlated 
with the rapid acidification of the Canada balsam used. A study of a large num- 
ber of natural and synthetic resins revealed that “distrene 80”, a polystyrene of 
molecular weight approximately 80,000, obtained from the Messrs. Honeywill and 
Stein of London, was superior to any of the others. It dissolves in xylene; but 
as this solution in drying retracts badly under the coverslip, it is recommended 
that 7.5 cc. of tricresylphosphate be added to 40 cc. of xylene. In this quantity 
of the solvent 10 g. “distrene 80” should be dissolved. No acidification and no 
fading have been noticed with this mounting medium; it is cheaper than Canada 
balsam, and its melting point is much higher. — S. H, Hutner, 

LAPIN, W. K. [On the possibility of replacing Oleum caryophylorum in cyto- 
logical practice with some other essential oils]. Works All-Union Scient. 
Res, Inst, Humid Subtropics, 1, Series 4, 75-8. 1937. 

In searching for a substitute for clove oil as a differentiating agent in the 
Newton’s gentian violet method, twelve different essential oils produced in 
Russia were tested on sections from root tips of Poncirus trifoliaia. Ficus carica, 
and Zea mais. Imported clove oil (no source indicated) .served as a control. 
With materials requiring a normal differentiation, best results were obtained by 
using the oils extracted from Andropogon citratus, Manardia and Citrus salicifolia. 
Immediate differentiation was obtained with oils from Lavandula spica, Lavandula 
lanata and Citrus bigaradia, — J. A, de Tomasi, 
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LILLIE, R. D., and EARLE, W. R. Iron hematoxylins containing ferric and 
ferrous iron. Amer, J, Path,, 15, 765-70. 1939. 

Studies of Janssens* iron hematoxylin (Stain Techn., 14, 53-4, 1939) were 
extended to include the effect of ferrous iron on its staining and keeping qualities. 
Solutions which were made up with a high concentration of FeS 04 remained 
usable for about 1 year while those without any, or with low concentration, 
spoiled in a few hours. The following staining solutions are recommended: 
fA) FeNH 4 (S 04 )a (violet crystals), 15 g.; FeS 04 , 15 g.; dist. water, 100 cc. 
(B) Hematoxylin, 1 g.; alcohol (95%), 50 cc.; glycerol, C.P., 50 cc. Mix A and B 
in equal quantities. The staining mixture is a nuclear stain and did not prove 
satisfactory for staining myelin sheaths in brain. — H. A, Davenport, 

MONNE, LUDWIK. Polarisationsoptische Untersuchungen iiber den Golgi- 
Apparat und die Mitochondrien mgnnlicher Geschlechtszellen einiger 
Puunonaten-Arten. Protoplasma, 32, 184-92. 1939. 

By using as intense an illumination as possible (panphoto microscope of Leitz 
with a strong low voltage lamp) the author was able to observe with crossed nicols 
that the Golgi-apparatus especially of Helix pomatia is doubly refractive. This 
condition was intensified by replacing the isotonic (0.7-0. 8%) salt solution as 
medium for a more concentrated one (1-2%). Better results were obtained by 
staining with rhodamin B and 6G, but the cells stained with chrysoidin were best. 
With a sufificient concentration of chrysoidin (concentration not given) the Golgi- 
apparatus shows up beautifully white against a black background. The same 
occurs with the stained mitochondria and lipoid layers and fibrillae which, how- 
ever, do not light up if unstained. In spermatocytes and spermatids the golgi 
elements are straight or curved rodlets surrounding the centrosome. Between 
crossed nicols the rodlets successively light up by rotating the nicols. — Robert 
Chambers, 

NIKLITSCHEK, A. Das Tuschprgparat. Mikrokosmos, 33, 27. 1939. 

’The India ink method, discovered by Ehrenberg (1838), is fully reviewed. 
The ink may be rubbed up with dist. water in a depression of a white porcelain 
plate using a clear glass rod. Addition of ink should stop when the color of the 
ink creeping up on the margin changes from brown to jet black; trituration, how- 
ever, should continue for at least 15 min. longer. The following applications are 
discussed : 

Dry method'. For blood parasites, a drop of blood is mixed with a drop of the 
ink on one side of the slide. The smear is then spread as in ordinary blood work, 
and allowed to dry. The preparation may be examined under oil immersion lens. 

Wet method: For protozoa an equal amount of culture fluid and India ink are 
mixed. The criterion of a successful preparation rests in the proper distribution 
of the ink present. Immediately after placing the coverglass on the preparation, 
ring the mount with paraflSn or Venetian turpentine. Cultures may thus be kept 
alive for a long time and studied at intervals. 

When preservatives are added to the ink, they have a toxic effect upon the 
protozoa. This property may be advantageous in certain cases. When it is 
desired merely to slow the activity of prptosoa, the addition of 0.5-4.0 g. of gum 
arabic in 10 ml. dist. water (that used in preparing the ink) will produce the 
desired results. Capsules of microorganisms may be clearly demonstrated. 
— J, . Thuringer, 

PASTERNACK, JOSEPH G. A reliable one-hour method for the preparation 
of paraflSn sections of tissues. Amer. J, Clin, Path,, Tech, Suppl,, 4, 8-13. 
1940. 

The following fixation and embedding methods are recommended: Fix tissue 
in boiling 10% formalin, 1 min. Rinse a few seconds in tap water. Cut 1-2 mm. 
Blot dry. Preheat the reagents. A desirable vapor pressure is obtained by 
screwing the lids on the containers as soon as the tissue is inserted. Place in abs. 
alcohol at 56® C., 10 min.; acetone U.S.P. at 56® C., 10 min.; xylene 2 changes 
at 56® C., 5 min. each. Put in paraffin at 60-62® C. in a vacuum container and 
hold at this temp, for 10 min. Embed in paraffin and put in ice water while the 
paraffin is still melted. Cut 5-8 fi,. Float on water at 45-50® C. Affix to slide 
with Mayer’s fixative. Wipe back and edges of the slide. Put on hot plate at 
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50° C. for 3 min. Gently pass over a micro-burner to melt the paraffin. Remove 
paraffin with xylene from a dropping bottle. Before xylene has entirely evaporated 
cover the section with 0.2% celloidin in abs. alcohol and ether (1:1). Drain off 
excess fluid. Blow briskly to hasten evaporation. Immerse in water a few 
seconds to harden celloidin. 

The staining methods recommended are: (1) Weigert’s iron hematoxylin, 
3 min.; rinse quickly in water; Van Gieson’s, 1 min.; 95% alcohol, 10 sec.; acetone 
U.S.P., 10 sec.; xylene, 10 sec.; mount in balsam. (2) Harris* hematoxylin, 
1 min.; 1% ammonia water until blue; rinse quickly in tap water; eosin Y, 15 
sec.; rinse in 95% alcohol; acetone U.S.P., 10 sec.; xylene, 10 sec.; mount in 
balsam. — George H. Chapman. 

SAIER, ELEANOR, and COBURN, WILLIAM. A modification of the dioxane 
dehydration method. J. Techn. Methods & Bull. Int. Assoc. Med, Museums, 
18, 71. 1938. 

The authors have developed a modification of the dioxan dehydration method, 
using the following procedure: Fix in Zenker’s fluid or 10% formalin; wash and 
trim; leave in 95% alcohol from the time received (noon or before) until afternoon 
of the same day; place in dioxan over night; paraffin, 2-3 hr.; 2nd paraffin, 2-3 hr.; 
embed, section, and stain. Blocks received by noon are ready to be sectioned by 
afternoon of the following day. 

The dioxan may be recovered by decanting from the CaCL and filtering with 
suction into a flask containing 10 g. anhyd. CUSO4 per liter of filtrate. After 
standing several days, the filtrate is distilled fractionally, and the dioxan is 
recovered between 101° and 103° C. More than 50% of the dioxan may be 
recovered in this way. 

In embedding and sectioning of surgical specimens, the above method is 
recommended for the following reasons: It has cut the routine embedding tinie 
from six to three days; it is slightly less expensive if the dioxan is recovered; it is 
easier to handle; in embedding blood clots and organs of small animals, it prevents 
the gritty hardness that results from the use of xylene. — Jean E. Conn. 

TURNER, OSCAR A. A manual of neurohistologic technique. (Third install- 
ment in series). J. Lab. & Clin. Med., 24, 991-1003. 1939. 

Procedures for the following staining methods are given: 

(1) For connective tissue: Mallory’s acid-fuschin-anilin-blue-orange-G stain; 
Haythorn’s modification of Mallory’s stain; Perdrau silver impregnation; Wilder 
method for reticulum; Karfield-Achiicarro tannin-silver method. 

(2) For pituitary and pineal staining: Spark’s method; Bailey’s ethyl-violet- 
orange-G stain; Mallory’s acid-fuschin-anilin-blue method; safranin-acid-violet 
stain; Hortega’s stain for pineal parenchyma. 

(3) For .spirochetes; Dieterle method; Nieto’s method; Jahnel’s gold-silver 
method. 

In addition to staining procedures, a discussion of the advantages and dis- 
advantages of each method is included. — Jean E. Conn. 

TURNER, OSCAR A. A manual of neurohistologic technique. (Fourth, and 
last, installment of .series). J. Lab. & Clin. Med., 24, 1096-1108. 1939. 

Details are given for a miscellaneous group of staining methods including 
calcium and iron in ti8sue.s, supravital staining for rapid tumor diagnosis, staining 
of Negri bodies, gross staining of the brain for anatomy or pathology, and frozen 
sections of complete organs. Standard formulae are given for a number of com- 
mon fixing and staining solutions. The use of nitrocellulose as an embedding 
agent is discussed and tables of dye solubilities and specific gravity of alcohol- 
water mixtures are included. — John T. Myers. 

DYES AND THEIR BIOLOGICAL USES 

BANK. O., und BUNGENBERG DE JONG. H. G. Untersuchungen fiber 
Metaclbromasie. Protoplasma, 32, 489-516. 1939. 

For a study of coacervates, the authors investigated the nature of meta- 
chromAtism, using toluidine blue and indigo carmine la as examples of basic and 
acid dyes respectively. Neutral violet, neutral red, janus green, nile blue, 
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brilliaat creayl blue, methylene blue, methylene green, and trypaflavin were also 
ueed as basic dyes (dye cation). As acid dyes (dye anion) orange G and ery- 
throsin were employed. 

The above-mentioned basic dyes were found to lose their metachromasy in dil. 
solutions but to become metachromatic in dil. solution when gum arabic or other 
negatively charged colloids are added. Inorganic anions may also induce meta- 
chromatism, especially ammonium paramolybdate and sodium phosphotungstate 
which give large complexes of polyvalent anions. 

The disappearance of metachromatism is brought about by adding electrolytes 
with effective cations, the polyvalent cations being more eflScient than the 
monovalent. An exception is the H-ion. 

For acid dyes the metachromasy is enhanced by substances containing organic 
cations, e.g. clupein, chinin, strychnin, etc. 

The authors conclude that metachromasy is a function of concentration of the 
dye in which abrogation of the dye molecules is facilitated when the concentra- 
tion is high. The aggregation is due to van der Waal forces since the meta- 
chromasy disappears by the addition of alcohol, the effect increasing with the 
length of the carbon chain of the alcohol. — Robert Chambers. 

BROH-KAHN, R. H. The bacteriostatic action of sulfanilamide under anaer- 
obic conditions. Science, 90, 543-4. 1939. 

The question of whether sulfanilamide acts as a bacteriostatic agent only in 
the presence of oxygen has long been a controversial point. The w^ork reported 
in this paper substantiates claims that sulfanilamide may be bacteriostatic under 
anaerobic conditions. The evidence obtained from experiments with Escherichia 
coli may be summarized as follows: E. coli grows well aerobically in broth but 
poorly under anaerobic conditions; it is presumed to obtain energy partly from an 
aerobic, and partly from an anaerobic mechanism. If sulfanilamide inhibits only 
the aerobic mechanism, the degree of growth in the presence of oxygen and the 
inhibitor ought to approximate that obtained anaerobically — and such is the case. 
Sulfanilamide does not affect the action of glucose on growth obtained in the 
presence or absence of oxygen. It inhibits anaerobic growth in lactate-nitrate 
synthetic medium but does not affect aerobic cultures, thus displaying an activity 
similar to that of the cyanides. The conclusion is that bacteriostasis from 
sulfanilamide cannot be attributed to any non-specific mechanism, and that 
interpretation of its activity should be based upon performance under a variety of 
conditions in different media. — J. A. de Tomasi. 

GERSHBERG, H., and FORBES, J. C. Precipitation of insulin with rhoda- 
mine-B. Proc. Soc. Exp. Biol. & Med., 42, 95-6. 1939. 

The authors have previously discovered that rhodamine B would precipitate 
pepsin, and later discoveries by others have shown that safranin precipitates 
insulin. Insulin is now found to be readily precipitated by rhodamine B at pH 
7.2. The complex is dissolved in acid and the dye can be recovered with isoamyl 
alcohol, leaving insulin in the aq. layer. The insulin content of the washed ppt. 
formed on the addition of dye to a buffered solution of insulin has been demon- 
strated physiologically. — M, S. Marshall. 

HOBBS, BETTY CONSTANCE. The part played by bacteria in the reduction 
of methylene blue in milk. J. Dairy Research, 10, 35-58. 1939. 

The organism reducing methylene blue most rapidly in milk belonged to the 
coliform group, followed in decreasing order by Streptococcus lactis, and some fecal 
streptococci, Staphylococcus aureus. Staph, cdbus. Staph, citreus, some micrococci, 
group C hemolytic streptococci and some strains of Streptococcus agalactiae, and 
aerobic spore-formers. The methylene blue reduction in milk containing actively 
growing bacteria is considered by the author almost entirely the result of the 
metabmic reactions proceeding at the cell surface of the bacteria themselves. 
The methylene blue reduction test as used under practical conditions is con- 
sidered a good index of the extent of bacterial metabolism in the milk. — H. Macy. 

MODELL, W. Chloraaol fast pink BK8 as an anti-coagulant. Science, 89, 
849-50. 1989. 

Clotting is a disturbing factor in kymograph experiments, where blood pressure 
of animals is to be recorded. Among many aso dyes, Chlorazol fast pink BKS 
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(C. I. 358) proves to be a particularly efficient anticoagulant, inexpensive as well 
as effective. Inasmuch as the crude dye (trade names: fastusol pink BBA; 
calcomine fast pink 2BL) is toxic it must be freed of salts and impurities. Puri- 
fication is based upon precipitation from aq. solution by alcohol by the following 
technic: dissolve dye 1:15 in water, filter, add equal vol. of 95% alcohol; filter; 
wash ppt. with 70% alcohol; dry over steam and grind to a coarse powder. The 
yield is about 20% of the crude dye. A 5% solution should be used. A single 
intravenous dose of 100 mg. per Kg. prevents clotting for many hours. A method 
to avoid intravenous injection is proposed which calls for 0.5 cc. portions of the 
dye solution introduced at 30 min. intervals into the pressure system of the record- 
ing manometer just above the junction of the cannula and the rubber tubing. — 
J. A. de TomasL 

NICHOLS, AGNES A. Bacteriological studies of spray-dried milk powder. 
.7. Dairy Research^ 10, 202-30. 1939. 

The methylene blue reduction tests at 37° C. and 55° il. were made on 405 
samples of spray-dried milk. The weighted mean reduction time at 37° C. was 
8.1 hr., varying from 3-14 hr. or more. At 55° C. the shortest time was 4.5 hr., 
and over 30% of samples required 12 hr. or more for decolorization. — 11. Macy. 

SMITH, W. S. The excretion of phenol red in the dogfish, Squalus acanthias. 

J. Cellular and Comp. Physiol. y 14, 357. 1939. 

The kidney tubules of the dogfish freely excrete phenol red; the maximum 
excretion being reached at a phenol red concentration of about 2 mg. per 100 ml. 
of plasma. Hippuran depresses the rate of phenol red excretion by the tubules, 
while creatinine has no marked effect. — L. Farber. 

ANIMAL MICROTECHNIC 

ARMITAGE, F. L. A modified peroxidase stain for blood and bone marrow 
films. J. Path. & Bact.y 49, 579-80. 1939. 

A method useful in distinguishing various cells in films of leukemic blood and 
sternal puncture blood marrow is as follows: Fix in 96% alcohol containing 10% 
formol, prepared immediately before use. Flood films with benzidine-HaOa 
mixture (a filtered solution of 0.75 g. benzidine in 500 cc. 40% ethyl alcohol, with 
7 cc. 3% HaOa added and mixed immediately by shaking). Allow freshly-made 
films to stain 2 min., older ones longer. Control staining by washing with 
40% alcohol until granular cells show definite yellow granules. Wash with 40% 
alcohol, abs. alcohol, dry in incubator. Counterstain with Leishman or dilute 
Giemsa. Wash with dist. water, blot dry. — S. H. Huther. 

HADJIOLOFF, A. Coloration des lipides au moyen de solutions hydrotropes 
de Sudan et d’autres lipocolorants. Bull. d'Histol. AppL, 15, 37-42. 1938. 

Seeking to avoid the formation of precipitates of fat stains, and to avoid any 
loss of fat due to the action of the fat stain solvent, the author has turned to the 
use of aq. solutions of the stains of the Sudan series (Sudan II, Sudan III, Sudan 
IV, Sudan red, Sudan black, etc.). Stains were obtained from Holborn, I. G. F. 
and Ciba. 

These aq. solutions are termed “hydrotropic solutions” after Neuberg, who 
showed that certain substances previously dissolved in dist. water have the 
property of bringing other in.soluble substances into solution. Hydrotropic 
agents for the fat stains include soaps, caffeine citrate, caffeine benzoate, saponin, 
sodium trioleate, trichloracetic acid and sulfosalicylic acid. To make such a 
hydrotropic solution the fat stain is added to a cone, solution of the hydrotropic 
substance and kept in an oven at 56° C. for several days. After filtering once or 
twice, a perfectly clear solution results. 

Frozen sections of formalin fixed material were employed. They were stained 
between 20 min. and 24 hr., carefully rinsed and mounted in glycerin. 

An important fact from the histochemical point of view is that most of the fat 
stains change their color from red to deep blue in hydrotropic solution, in propor- 
tion to the increase in concentration of the hydrotropic agent used. For example, 
using sulfosalicylic acid as the agent, the color varies, with increasing concentra- 
tion of the solution, from red, thru violet, to deep blue. Such a blue hydrotropic 
solution, however, upon entering fat or a fat solvent again becomes red. Thus 
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the author considers any red granules in a cell following treatment with a blue 
solution of one of these Sudan dyes as being truly of a fatty nature. — M, Noble 
Bates, 

HEILBORN, O. A new method of making permanent smears with special 
reference to salivary gland chromosomes of Drosophila. Lanibrukahog- 
skolans Ann, (Sweden) 4, 89-97. 1937. 

There are several drawbacks to the usual aceto-carmine smear technic for 
chromosomes: the tissue elements adhere poorly to the slide and are often lost 
when making permanent mounts; changes in the technic are practically impos- 
sible; the staining solution promptly weakens under the coverslip; the process of 
sealing and breaking the mount to make it permanent is not satisfactory. The 
following smear technic for Drosophila material dissociates fixation from staining: 
Dissect the larvae in a drop of Ringer’s solution and prepare the salivary gland 
with two needles, of which one at least should be bent at a right angle. Transfer 
the glands to a drop of 50% acetic acid, fix 4-8 min., and remove to a dry slide. 
Cover with a coverslip wet with glycerin; hold it fast, and smear with the aid of a 
needle or a small roller. Suspend the inverted slide in 96% alcohol in a Petri 
dish until the coverglass drops off (in about 3 min.). Rinse in water. Stain 
overnight (15-25 hr.) in aceto-carmine. Wash in water, dehydrate, clear, and 
mount as usual. The method is fairly rapid, yields smears that are permanent 
from the beginning, and can also be applied to pollen mother cells. — J. A. de 
Tomasi, 

LENDRUM, A. C. A new trichromic staining method. J. Path, & Bad., 49, 
590-2. 1939. 

The author modifies Masson’s stain by replacing safiPron, a dye of uncertain 
composition, with a solution of tartrazine in ethylene glycol monomethyl ether 
(cellosolve). The technic is as follows: Stain in haemalum; then in one of the 
following solutions: (A) eosin Y 0.1 g., erythrosin 0.1 g., phloxin 0.1 g., dis- 
solved in 25 cc. of ethyl alcohol, and mixed with 25 cc. of 1% gallic acid con- 
taining 1% sodium salicylate; or (B) eosin Y 0.25 g., phloxin 0.25 g., dissolved in 
35 cc. of 95% ethyl alcohol, with 15 cc. commercial formalin added. Stain in 
“A” 1-2 hr.; or in “B” 3-4 hr. Rinse with alcohol and add tartrazine cellosolve 
solution (a sat. solution tartrazine N.S., Imp. Chem. Ind., in commercial cello- 
solve). This replaces eosin with tartrazine. When the balance between red and 
blue is satisfactory, transfer to abs. alcohol, clear, and mount. 

The best fixative is formol-sublimate (saturated aq. HgCL, 9 parts; commercial 
formalin 1 part, or 10% formalin followed by mordanting a few days in saturated 
HgCla). If the tissue is otherwise fixed or fails to show proper differentiation, 
leave unstained sections over night in formol-sublimate saturated with picric 
acid. After brief rinsing with water, iodine and NaiSaOj, stain as above. For 
some tissues the tartrazine may be replaced advantageously by a solution of fast 
green F.C.F. in cellosolve. — S, H, Hutner, 

LILLIE, R. D. Some experiments with the Masson trichrome modification of 
Mallory’s connective tissue stain. J. Techn, Methods dr Bull, Int, Assoc, 
Med, Museums, 18, 75. 1938. 

The author reports on experiments undertaken in an attempt to shorten Mas- 
son’s modification of Mallory’s connective tissue stain without impairing the 
results. He reaches the following conclusions: (1) Formalin material may be 
satisfactorily stained by Masson’s modification if sections are first mordanted 
with Bouin’s fluid, picric acid orHgCL. (2) Mordanting for 10 min. at 58*^ C. in 
picric acid or HgCL is as satisfactory as over-night mordanting in Bouin’s fluid. 
(3) Various blue and green dyes of the sulphonated triphenylmethane group may 
be used satisfactorily as collagen stains. — Jean E, Conn, 

FLINN, MACKAY. A rapid staining method for opsonoc3rtophagocytic indices. 
J, Lab, A Clin, Med,, 25, 316. 1939. 

The stain is made by adding 0.15 g. methyl green and 0.5 g. pyronin to 15 cc. 
95% alcohol, preferably in a mortar, ^he stain is completely dissolved by 
slowly adding 85 cc. of 3% phenol. This mixture should stand a week. Air- 
dried smears are flooded with the stain for 4 min., washed in tap water and air- 
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dried. The cytoplasm of the leucocytes is faint pink, the nucleus light red and 
the organisms deep red. As the cytoplasmic granules do not stain, confusion is 
avoided. — John T. Myers, 

PRYCE, D. M. Staining reticulocytes for demonstration purposes. J. Path. & 
Bad., 49, 594-7. 1939. 

Permanent and relatively undistorted preparations of reticulocytes may be 
made as follows: Prepare a small quantity of sat. solution of cresyl blue in 
rigidly anhyd. abs. alcohol, and use while fresh. Dip grease-free slides in this 
solution and air-dry, or spread with another slide. Spread blood on this cresyl- 
blue slide, and cover blood film immediately with another slide (the “spreader” 
may be used) which has a strip of gummed paper attached to the under side at 
each end, thus preventing contact between the two slides but delaying evapora- 
tion. After 5 min. at room temp., remove covering slide, dry film, and apply 
Leishman’s stain undiluted for 5 sec. to 5 min. Dilute and stain another 10 min. 
Wash off stain with dist. water until the slide just changes from blue to red. The 
water should be slightly acid. Leishman staining removes excess cresyl blue. 

An alternative method is to treat the slide with cresyl blue for only 1 cm. at one 
end, place the drop of blood at this end and spread slowly so as to allow the blood 
to be colored blue. Hold the spreader in this position for 2 min., then complete 
spreading of the film, and dry. Reticulocytes stain in all parts of the film and 
excess stain is avoided. — S. H. Hvtner. 

PRYTHERCH, HERBERT F. The life cycle and morphology of Nematopsis 
ostrearum, sp. nov., a gregarine parasite of the mud crab and oyster. J. 

Morphol. & Physiol., 66 , 39~fifi. 1940. 

The author describes a rapid method of preparing smears and whole mounts of 
host tissues containing gregarine parasites. The procedure is as follows: Kill 
small seed oysters, previously kept out of water for several hours, by freezing 
them in the shell. Then remove pieces of expanded meats or mantle, fix in B3 
(a modification of Bouin’s solution containing urea and chromic acid), wash and 
dehydrate. Stain by flooding with pinacyanol dissolved in abs. alcohol (cone, 
not given), destain in lower alcohols, and stop at desired depth by immersion in 
water. Place slides in staining dishes containing sodium silicate for hr. or 
more. Then apply cover glass and seal edges with marine glue. 

The usual methods involving fixation in B3, and staining in Heidenhain’s iron- 
hematoxylin, Mayer’s haenialum, or Delafield’s hematoxylin are also described. — 
Elbert C. Cole. 

SHEEHAN, H. L. The staining of leucocyte granules by Sudan black B. J. 
Path. & Bad., 49, 580-1. 1939. 

To bring out the granules of leucocytes, the following technic is recommended: 
Dry blood film at least 15 min. before fixation, and fix ]/2 min. in methyl alcohol. 
Stain 1 hr. in sat. Sudan black B in 70% alcohol. Rinse in water, wash 1 min. 
with 70% alcohol to remove deposit of dye. Counterstain min. wdth .sat. 
solution “alcoholic” eosin in 70% alcohol. Rinse in water, stain 3 min. in sat. aq. 
methylene blue, rinse, blot dry. The granules in the leucocytes are deep black 
and are not decolorized by 70% alcohol or mounting in Canada balsam. — H. 
Hutner. 

WALKER, THOMAS F., and SWEENEY, PATRICIA A. A method of count- 
ing blood platelets. «/. Lab. Sc Clin. Med., 25, 103-4. 1939. 

The following technic is proposed: Draw a 1.1% solution of sodium oxalate 
to the mark 1 in a white blood cell pipette and expel it. Draw the blood to mark 
0.5, and the diluting fluid (1.1% sodium oxalate) to mark 11, and mix. Place a 
heavy rubber band around the pipette to cover both ends and centrifuge just 
enough to make the red cells settle (usually 30 sec. at 1600 R.P.M.), or let .stand 
upri^t for about 2 hr. Gently expel the red cells by blowing. Place a drop of 
the clear fluid in the counting chamber. After 10 min., count all the platelets in 
80 small squares, and add 3 zeros to-get the number of platelets per cu. mm. — 
John T. Myers. 
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PLANT MICROTECHNIC 

KASSANIS, BASILIOS. Intranuclear inclusions in virus infected plants. 

Ann, Appl. Biol., 26, 705-9. 1939. 

Two kinds of intracellular inclusions in solanaceous plants infected with severe 
etch virus are described. One occurs in the cytoplasm and is similar to the 
X-bodies found in many other plant virus diseases. The other occurs only in the 
nuclei. These intranuclear inclusions appear to be crystalline, and have the form 
of thin rectangular plates. 

The most suitable fixative for the intranuclear inclusions was found to be 
formol-saline (20 parts formalin, 80 parts 0.9% NaCl solution). Fixatives con- 
taining acetic acid, picric acid or alcohol do not give good results as they coagulate 
the proteins. Also, the first dissolves the crystals. Flemming’s solution with- 
out acetic acid gives good results. The crystals stain readily with acid dyes such 
as acid fuchsin and eosin. The simplest method for differentiating the intranu- 
clear crystals is to mount an epidermal strip in an aq. solution of eosin. The 
best method for staining fixed preparations is that of Kull, using acid fuchsin, 
toluidine blue and aurantia, which was used by Paillot (1926) in working with the 
polyhedral disease of silkworms. The crystals and the nucleoli stain red, and the 
chromatin blue. With Heidenhain’s hematoxylin, the crystals stain black, and 
when placed in solutions of iron alum, retain their color longer than any other of 
the cell contents. — F, M. Clark. 

MUHLDORF, ANTON, tiber die Bildung tmd Aufl6sung der Wande bei der 
Tetradenteiluiig der PoUenmutterzellen von Althea rosea. Brr. dent, botan. 
Ges., 57, 299-312. 1939. 

In a study of the cell wall structure of Althea rosea, the best preparations were 
made from fresh anthers crushed in weak neutral red which stained the proto- 
plasm lightly. Anthers fixed in formol or Nawaschin’s formol-chroniic-acid 
mixture and crushed with weak neutral red gave fair slides. Paraffin sections 
stained and mounted in balsam were very poor . — Merritt N. Pope. 

RAMSCH, HEINZ. Entwicklungsformen und Degeneration im Xanthoria* 
Apothecium. Arch. Mikrob., 10, 279-301. 1939. 

For a microscopic study of Xanthoria apothecia the following technic is pro- 
posed: Place apothecia in water until swollen, and fix under a vacuum 3-20 hr. 
in a mixture of 0.06%osmic acid, 0.06% glacial acetic acid and 0.2% chromic acid. 
Wash 2-3 days in running water and run up thru alcohols from 30% to absolute. 
Transfer to cedar oil for at least 8 hr. in vacuum, then to celloidin of 5, 10, 30 and 
50% (24 hr. for each step). Add celloidin shavings to the 50% stage until syrup 
is thick. Leave object in this for several days, and embed in paper tray. Harden 
by hanging paper tray in 85% alcohol for 24 hr. and store in 70% alcohol. Be- 
fore cutting, place in 60% alcohol where a long stay improves the cutting. While 
8 fJL sections are easily obtainable, 6 to 9 jK is recommended. Stain with iron 
alum hematoxylin and counterstain for 5 min. with rubin S. After the iron 
alum, differentiate with weak grades of alcohol until the chromatin appears blue- 

g een and the protoplasm a bright red. Good results were obtained also from 
erman’s safranin and gentian- violet method. Erythrosin as a single stain 
shows the cell membrane . — Merritt N. Pope. 

WERGIN, W. Uber den Aufbau pflanzlicher Zellwande. V. Mitteilung: 
Untersuchungen fiber die Baueixmeiten mit Hilfe der Quellungsanalyse. 
Protoplasma, 32, 116-39. 1939. 

After a short review of the literature (33 citations) on the microscopic structure 
of cellulose walls of plant cells and on methods hitherto used for causing a separa- 
tion by swelling of the cellulose lamellae, the author presents his own method as 
follows: Cotton fibers, stretched into straight filaments by weighting their ends, 
are given a preliminary coating of celloidin followed by imbedding in paraffin. 
The sections are made as Beany as possible along the long axis of the fibers. 
The sections are mounted on elides without any adhesive material, the paraffin 
and celloidin are removed by means of alcohol-ether while the sectioned fiber is 
held in place by the needles of a micromanipulator. The exposed sectioned fibers 
are further treated by mounting in wateriietween cover-slip and slide. The solu- 
tion, run under the coverslip to induce the swelling of the cellulose lamellae, con- 
sists of 0.58 g. Ca(OH )2 in 100 cc. of 25% ammonia containing a variable amount 
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of NaOH (about 0.4%), the concentration to be varied for regulating the swelling 
process. — Robert Chambers, 

MICROORGANISMS 

DAVIS, J. G., McCLEMONT, J., and ROGERS, H. J. Studies in Mastitis. 
I. The routine diagnosis of mastitis. J, Dairy Research, 10, 60-73. 1939. 

Crystal violet (1:500,000) was used in Edward’s medium to inhibit organisms 
other than that of mastitis. — H. Macy, 

GUITTONNEAU, M. G., and BfiJAMBES, M. Chromo-risistance et enrobage 
phosphocalcique des microbes chauffes dans le lait. he Lait, 19, 225-34. 
1939. 

Streptococcus thermophilus cells were obtained from a 16-hr. milk culture by 
centrifuging, resuspended in low'-count raw or heated milk at the rate of 10 cells 
per ml., and the suspension heated for one hour at 100® C. or 20 min. at 120° F. 
When smears from milk which had not been heated at high temperatures before 
adding the cells were stained with a sat. aq. solution of methylene blue, the cells 
remained unstained. They were stained when the milk had been healed at high 
temperatures before inoculating and then reheated. The chromo-resistance was 
eliminated by treating the cells with dil. acetic acid or CO 2 . The chromo- 
resistance of jS. thermophilus acquired thru heating in fresh milk was attributed to 
adsorption, by the membrane of the bacterial cell, of calcium phosphates of milk 
liberated from the colloidal medium by heat treatment. — H. Macy, 

HSU, C. L., and TUNG, T. Bactericidal action of X-rays in the presence of dyes. 
Proc. Soc, Exp. Biol. & Med., 42, 828-30. 1939. 

It is suggested that the mechanism of ordinary photosensitization and that of 
the lethal effect of X-rays on bacteria suspended in dye solutions may be the 
same, viz., oxidation. Experimental evidence was based on tests with mercuro- 
chrome, eosin, methylene blue, crystal violet and safranin O, in which were sus- 
pended various Gram-negative or Gram-positive bacteria. Exposure to X-rays 
was direct, with adequate controls for temperature and for possible lethal effects 
of dyes or X-rays as such. Bactericidal action under radiation was, in some 
instances, as much as 1000 times that of the dye alone. Eosin with a non-lethal 
quantity of H 2 O 2 showed remarkable activity when irradiated either with visible 
rays or X-rays. Visible light apparently may be stronger or weaker than X-rays, 
depending on the dye and the organisms. — M. S. Marshall. 

KLIMMER, M., and WEISKE, GERTRUD. Zur Ziichtung der Galtstrepto- 
kokken aus Milch. IV. Selektive NfihrbOden. Milchw. Forsch., 19, 15-22. 
1937. 

The authors studied, among other compounds, trypaflavin, alizarin, acid 
yellow, Bismarck brown, tropaeolin OO, pyronin, martins yellow, naphthol 
yellow, aurantia, nile blue sulfate, brilliant green, fast green, fuchsin, iodine 
green, crystal violet, malachite green, methyl violet 5 B, Victoria blue 4 R, in 
agar containing sucrose, serum, alkaline albuminate, and brom cresol purple 
(Klimmer, Haupt and Roots) to determine inhibition of mastitis streptococci and 
other organisms in milk. — H. Macy. 

KNISELY, M. J. A simple and time saving procedure for the identification of 
Treponema pallidum. J. Lab. dc Clin. Med., 24, 1309. 1939. 

The procedure recommended employs a colloidal aq. solution of silver sold 
under the name of “Collargolum”, which is diluted 1:20. The technic is as fol- 
lows: Place a drop of the suspected material on a slide and mix with an equal 
volume of the reagent. Streak out as for a blood smear. Examine microscopic- 
ally when dry. The unstained Treponema pallidum stands out against a back- 
ground of dark yellow to light brown. — John T. Myers. 

LAWSON, GEORGE McL. Modified technique for staining capsules of 
Hemophilus pertussis. J. Lab. & Clin. Med., 25, 435-8. 1940. 

The writer recommends the following technic: Allow smears to air-dry; cover 
them with 5% aq. phosphomolybdic acid for 30 sec.; wash in water, and then in 
methyl alhohol. Cover with 10-20 drops of stain (Wright stain 2 parts and 
glycerol 1 part) for 2 min.; then add 20-30 drops of dist. water and let stand 
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10-20 min.; rinse, dry, and examine. Much better capsules are obtained if the 
culture is grown on Bordet-Gengou medium containing 5-8% of mucin. — John T. 
Myers, 

McCLEMONT, J., and DAVIS, J. G. Studies in Mastitis, IV. Mastitis in 
relation to the methylene blue reduction test. J. Dairy Research, 10, 88-93. 
1939. 

The methylene blue reduction test was not capable of detecting mastitis. 
Reduction time was more closely related to the cell content of the infected milk. — 
H. Macy, 

MILAKNIS, ANTANAS. Beitrag zur elektiven Ziichtung des Streptococcus 
agalactiae und der Brucella Bang. Milchw. Forsch., 19, 392-6. 1938. 

Crystal violet in a 1 : 3,000,000 concentration in broth was used to determine 
inhibition of growth of Streptococcus agalactiae, a Brucella strain and several 
saprophytes. It was effective against Gram-negative bacteria and all Gram- 
positive rods or filamentous types, but four different Streptococcus strains and two 
Micrococcus strains were resistant and overgrew the mastitis strain. — H. Macy. 

NOVEL, E. Une technique facile et rapide de mise en evidence des cils bac- 
t6riens. .4nn. Inst. Pasteur, 63, 302-11. 1939. 

A reliable technic is offered for staining bacterial flagella: Clean new slides 
in bichromate-sulfuric-acid; rinse; soak in xylene 24 hr.; then store in strong 
alcohol. To use, remove slide with forceps, burn off alcohol, and place on a plate 
at 50° C. Prepare the bacterial emulsion by removing a particle of the growth on 
an agar slant (avoiding water of condensation) and immerse the loop for 20-30 sec. 
in 2-3 cc. of water in a grease-free watch-glass. Place 3-5 drops of the emulsion 
separately on a slide. When drops are dry, remove slide without further fixa- 
tion. Prepare fresh mordant as follows: Tannin 20%, 50 cc.; cold sat. FeS 04 , 
40 cc.; sat. ale. solution basic fuchsin or gentian violet, 7 cc. Filter the mordant 
from a small paper and funnel onto the slide so as to cover all the dried areas. 
Allow to stand 1-1 M Rinse in dist. water and apply freshly prepared 

Fontana-Tribondeau Ag-impregnation solution (AgN 03 , 1 g.; water, 20 cc.; 
with 10% NH4OH added to the solution drop by drop until the ppt. formed 
redissolves, but without going beyond point of opalescence). When preparation 
is light chocolate-colored (usually between 50-80 sec.) rinse in dist. water and 
dry on warm plate. The flagella stand out strongly, and only 3 min. are required 
for the whole procedure. — S. H. Hutner. 

RITTER, CASSANDRA. Studies of the toxicity of basic fuchsin for certain 
bacteria. Amer, J. Pub. Health, 30, 59-65. 1940. 

Six dyes which are included in the general term basic fuchsin were tested for 
bacteriostatic titer against 10 strains of bacteria (coliform types, a streptococcus, 
and aerobic spore formers) which might be found in water. Two of the dyes 
were commercial basic fuchsins certified by the Biological Stain Commission: 
DF-4, pararosanilin acetate or a mixture of acetate and chloride, dye content 91%; 
and CF-15, rosanilin chloride, dye content 91%. The other four were specially 
prepared chloride salts of the 4 lower basic members of the magenta series, 
designated as follows: pararosanilin chloride (Magenta O); rosanilin chloride 
(Magenta I); Magenta II; and new fuchsin (Magenta III). The dyes were 
tested in such a way as to determine the bacteriostatic titer under the same 
conditions for each member of the dye series; this gave a relative titer, comparing 
each dye with the others, the results not being absolute for any specific dye and 
organism combination. The results for all organisms bore a relative titer cor- 
responding to the number of methyl groups in the dye radical, the titer increasing 
with the larger number of methyl groups. The commercial samples showed 
bacteriostatic titers only slightly higher than those of the pure salts of which 
they were largely composed, suggesting the presence in these samples of small 
amounts of the higher homologs. Results on another series of certified com- 
mercial basic fuchsin, composed of both acetate and chloride salts, suggested that 
the anion has small part in determining the bacteriostatic titer. Basic fuchsin 
is used in fuchsin lactose broth for water aiialjp^ts in a concentration of 0.0015% or 
1:66,000. This concentration of pararosanilin or of rosanilin would eliminate 
unwanted spore-forming bacteria but not inhibit the coliform group, according 
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to the experiments here reported. Either rosanilin (Magenta I) or pararosanilin 
(Magenta O) may be used in fuschin lactose broth for bacteriostatic action, the 
pararosanilins being preferable. Magenta II and III are not suitable. All 
samples of basic fuchsin submitted for certification up to this time have been 
found satisfactory in accordance with the results of these experiments. Tests 
of new batches of dye may be made by determinings the bacteriostatic titer, in 
comparison with the titer of the standard dye, for one coliform group organism 
and one aerobic spore former. — M. W. Jennison, 

STOVALL, W. D., and BLACK, C. E. The influence of pH on the eosin 
methylene blue method for demonstrating Negri bodies. Amer. J. Clin, 
Path,, Tech. SuppL, 4, 8. 1940. 

A solution of 1% ethyl eosin in 95% alcohol stained Negri bodies pale red at a 
reaction of pH 6.0 or more alkaline. The intensity increased at more acid re- 
actions, reaching a maximum at pH 3.0. Loeffler’s methylene blue, used as a 
counterstain, was most satisfactory at pH 5.3; it removed eosin at a pH- value of 
6.0 or higher. The following technic is recommended: 

Stain 2 min. in 1% ethyl eosin in 95% alcohol with 5.5% N/10 HCl added. 
Rinse in dist. water. Stain 2 min. in the following solution: sat. ale. methylene 
blue (medicinal), 15 cc.; dist. water, ad. 60 cc.; sodium acetate, 0.4 g.; glacial 
acetic acid, 0.08 cc. Rinse with di.st. water. Rinse in dil. acetic acid (dist. 
water, 60 cc. with 13 drops of glacial acetic acid) until the color of the section 
changes from deep blue to brownish red. Rinse in dist. water. Run thru 
graded alcohols, keeping the section in abs. alcohol until the color no longer 
washes out, controlling the differentiation by observation under the microscope. 
Run into xylene, and mount in balsam. This technic gives a higher proportion 
of positive results. Detailed directions are given for selecting the brain tissue, 
preparing it, fixing, dehydrating, infiltrating in paraffin, embedding, cutting, 
sectioning and staining. — George H. Chapman. 

SULLIVAN, N. P., and SEARS, H. J. A simple technique for concentrating 
tubercle bacilli in sputum. J. Lab. Sc Clin. Med., 24, 1093-5. 1939. 

Approximately 0.5 g. papain is mixed with 50 cc. sputum, and incubated at 
37° C. till liquefied (usually 10-15 min.). The material is centrifuged and 
smears are prepared from the sediment in the usual way. The sediment may be 
used for animal inoculation or cultures without further treatment. — John T. 
Myers. 

HISTOCHEMISTRY 

BRODA, B. Ober die Verwendbarkeit von Chinalizarin, Titangelb und Azoblau 
zum mikro- und histochemischen Magnesiumnachweis in Manzengeweben. 
Mikrokosmos, 32, 184. 1939. 

A histochemical technic for demonstrating magnesium is proposed, which calls 
for the following reagents: (1) Quinalizarin, 1 part, triturated with 5 parts 
sodium acetate crystals; empFoyed as fre.sh (not over 24 hr. -old) 0.5% solution in 
5% aq. NaOH. (2) Titan yellow; 0.2% aq. solution. (3) Azo blue; 0.1% aq. 
solution. (4) NaOH; 10% aq. solution. 

Technic: On each mounted paraffin section, place 1-2 drops of stain reagent 
1, 2, or 3, adding 1-2 drops of 10% NaOH solution in the case of reagents 2, and 3. 
Put on a cover glass, and examine under a comparison microscope, with pure 
magnesium lake, to facilitate the detection of small quantities of magnesium. 
Magnesium is usually found in the globoids of aleuron granules. The typical 
staining appears in a few minutes. Oils interfere with the reaction and should 
be removed previously with alcohol-ether mixture. Quinalizarin, after several 
hours, produces a distinct blue stain, titan yellow stains brick red to rose, and 
azo blue stains violet. 

The glandular cells of medicinal plants which contain magnesium give only a 
slightly stronger reaction than the ordinary basal cells which likewise contain 
magnesium. Sections of fresh stems of sugar cane are first brought into 95% 
alcohol before being treated with the reagents. Large irregular blue stars may 
be observed in the interstitial spaces. Panicum virgatum (millet) serves as test 
material for determination qf magnesium. (Leaves, stems, roots, and shoots 
may be used.) Quinalizarin in strong ammoniacal solution may be used as a 
reagent for the detection of calcium oxalate (e.g., in stems of rhubarb, Rheum 
rhaponticum). — J. M. Thuringer. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stains approved 
since the last one listed in the January number of this Journal. 


Stains Certified Dec. 1, 1939 to Feb. 29, 1940* 


Name of dye 

Certihcation 
No. of batch 

Dye 

Content 

Object.s of tests made 
by Commi.ssiont 

Date 

approved 

Giemsa stain 

LGe-l 


As blood stain 

Dec. 4, 1939 

Thionin 

NT~6 

85% 

As histological stain and 
for frozen tissue 

Dec. 7. 1939 

Basic fuchsia 

LF-5 

94% 

For general staining, the 
Feulgen reaction, and in 
bacteriological media 

Dec. 1939 

Cresyl violet 

NW-8 

86% 

For use in histology 

Jan. 16, 1940 

Wright stain 

LWr-9 


As blood stain 

Jan. 16, 1940 

Toluidine blue 

NU-3 

59% 

For genera] histological 
staining 

Jan. 8, 1940 

Methyl green 

NG-14 

78% 

In histology and as consti- 
tuent of Pappenheim 
stain 

Jan. 19, 1940 

Resazurin 

NRz-1 


For testing reduction in 
milk 

Jan. S3, 1940 

Wright stain 

NWr-14 


As blood stain 

Feb. 7, 1940 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

tit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certificatign does 
not in any instance, however, imply approval for medicinal use. 
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AN OSMIC IMPREGNATION METHOD FOR MITOCHONDRIA 

IN PLANT CELLS 

Earl H. Newcomer, Michigan State College^, East Lansing^ Mich. 

Osmium tetroxide, in technics like Kolatchev’s (1927-8) and its 
various modifications, has been used for years in animal cytology for 
the preservation of various protoplasmic constituents, such as the 
Golgi apparatus. Bowen (1927-8), using the Kolatchev technic on 
plant tissues, described a new category of cytoplasmic inclusions 



Fig. 1. Photomicrograph of root-tip cells of Pisum, X 1425. The preparation 
is unstained. 

which he called the “osmiophilic platelets.” The author (1940), in 
duplicating some of Bowen’s work, used this technic and observed 
the bodies described by Bowen which he considered to be deformed 
chondriomes caused largely by the initial fixation. A simple modifi- 
cation of the technic, however, in which Zirkle’s fluid was substituted 
for Champy’s, resulted in preparations in which the chondriome and 

^Journal article No. 302, n.s. 
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proplastids were beautifully preserved and selectively blackened by 
the osmium tetroxide, showing clearly the transition stages between 
the two categories. No staining is necessary after bleaching, the 
chondriome and proplastids appearing jet black against the light gray 
background of cytoplasm and nuclei (Fig. 1). The nuclei, cyto- 
plasm aud cell walls can be stained with Altmann’s mixture of acid 
fuchsin and anilin oil (Lee, 1937, p. 305) followed by a counterstain of 
gold orange in clove oil. The result is a brilliant triple stain, with the 
nuclei red, cytoplasm and cell walls orange, and the chondriome black. 

A summary of the technic is as follows : 

1. Cut root-tips or other material directly into Zirkle’s* fixative 
and fix for 48 hours. 

2. Wash 8 hours or over night in running tap water. 

3. Treat with i% OsOi for 4-6 days — change solution on alternate 
days. (It was found impossible to standardize this step of the 
technic, because root-tips in the same bottle will exhibit different 
rates of reduction of the OSO4.) 

4. Wash 8 hours or over night in tap or distilled water. 

5. Dehydrate by the usual alcoholic series substituting benzene 
for xylene in clearing, or by the shorter A-butyl-alcohol-ethyl- 
alcohol series of Lang (1937). 

6. Embed in 52® paraffin and section at 5 m- 

7. Bleach as follows: 1% KMnO^, 5 minutes. Rinse in distilled 
water, then place in 3% oxalic acid for 2-3 minutes. Wash in 
running tap water for 15 minutes. 

8. Dehydrate thru graded alcohols, clear in xylol and mount in 
balsam. Or, if the preparation is to be stained, pass from water 
into acid fuchsin (pipette acid fuchsin on slide, heat until steaming, 
let stand for 5 minutes, repeating the procedure once more, and 
when cool, wash in water), and ascend thru the alcohols, counter- 
staining in 1% gold orange in clove oil after absolute alcohol. After 
the counterstain, wash and clear in xylol and mount in balsam. 

REFERENCES 

Bowen, R. H. 1028. Studies on the structure of plant protoplasm. Zts. Zellforsch. 

Mikr. Anat., 6, 680-725. 

Lang, A. G. 1037. The use of N-butyl alcohol in the para£Bn method. Stain 

Techn. 12, 113-7. 

Lee, B. 1037. The Microtomist’s Vade-Mecum, 10th Ed., edited by J. Bronte 

Gatenby and T. S. Painter. Churchill, London. 

Newcomer, E. H. 1040. Mitochondria in plants. Bot. Rev. in press. 


^Zirkle’s fixative: 8% KaCrA )7 1.25 g. 

3% (NH4)aCr,0, 1.25 g. 

3%CuSOa.' 1.00 g. 

Distilled water 100.00 g. 



THE DETERMINATION OF APPARENT ISOELECTRIC 
POINTS OF CELL STRUCTURES BY STAINING AT 
CONTROLLED REACTIONS' 

Norman D. Levine, Animal Pathology Laboratory, University 
of Illinois, Urbana, III. 

Abstract. — ^The staining reactions at controlled pH-values of 
various dyes with the nucleus and cytoplasm of Trichonympha collaris 
under different conditions were investigated. When staining in- 
tensity was plotted against pH, it was found that with each dye a dif- 
ferent curve was obtained. “Isoelectric points” obtained by super- 
position of acid and basic dye curves varied for the same material 
with the dyes employed. It was found that, with the same dye, the 
curves of staining intensity plotted against pH varied with the buffer 
s]rstem utilized. Moreover, the intensity of staining at any pH was 
found to vary directly with the concentration of dye and inversely 
with the concentration of buffer. Various factors modifying staining 
intensity were studied. In the staining of a protein in buffered 
solution, it was shown that staining intensity (the index of the con- 
centration of the dye-protein compound) at a given pH-value is 
dependent upon the interaction of the dye-protein, buffer-protein 
and dye-buffer systems, and that as the dye or btiffer or their con- 
centrations were varied, the resultant “isoelectric points” which were 
obtained also varied. In view of these facts and of the present lack 
of knowledge of dyes and dye-protein combinations it would be im- 
possible to determine a true isoelectric point by staining at controlled 
pH-values vrithout further extensive work on the subject. It fol- 
lows that no true isoelectric points have hitherto been obtained for 
nucleus, cjrtoplasm or other tissue elements by staining at controlled 
pH. 

Introduction 

Since Loeb (1922) showed that it was possible to approximate the 
isoelectric point of gelatin by staining it with certain acid and basic 
dyes in a series of buffered solutions, a number of workers have 
applied this method to determine the “isoelectric points” of the 
nucleus and cytoplasm of various tissues. 

The theory underlying this method of determining isoelectric 

'From a dissertation submitted in partial satisfaction of the requirements for the 
degree of Doctor of Philosophy in Zoology in the Graduate Division of the University 
of California. 
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points is as follows: If the amount of dissociation of a protein or other 
ampholyte is plotted against pH, a curve will be obtained having two 
maxima and one minimum. The pH at which the minimum occurs 
is defined as the isoelectric point of the protein. On the more acid 
side of the isoelectric point (i.e., at lower pH-values), the protein is 
dissociated as a positively charged ion. On the other side of the iso- 
electric point, it is dissociated as a negatively charged ion. Near the 
isoelectric point, however, there will be a certain small percentage of 
negative ions on the acid side, and a similar small percentage of 
positive ions on the basic side, since the dissociation curves of the acid 
and basic groups of the protein are sigmoid in shape, and the iso- 
electric point is the point at which the two cross. 

Acid dyes dissociate to form negatively charged dye ions. Basic 
dyes dissociate into positively charged dye ions. Therefore the acid 
dyes will combine with the positively charged protein ions at pH- 
values below the isoelectric point, and basic dyes will combine with 
the negatively charged protein ions at pH-values above the iso- 
electric point. Assuming the acid dye to be completely dissociated, 
or nearly so, if a series of dye solutions is set up at different pH-values 
and samples of a protein are stained in them, the intensity of staining 
will depend on the amount of ionization of the protein. Hence if 
intensity of staining is plotted against pH, a sigmoid curve should 
result, which indicates the amount of dissociation into positive ions 
of the protein. Similarly, with a basic dye a curve is obtained which 
indicates the amount of dissociation of the protein into negative ions. 
The isoelectric point should be the point at which these two curves 
cross. It will be noted that the above discussion is based on the 
stoichiometric theory of staining. This is done merely for the sake 
of convenience, as the adsorptive theory would be equally applicable. 
For a more detailed discussion than is given here, the paper of Craig 
and Wilson (1937) may be consulted. 

Previous workers, staining tissues as outlined above, have found 
that with acid dyes the intensity of staining decreases as the pH 
increases, that with basic dyes the intensity increases with increasing 
pH, and that the curves obtained are roughly sigmoid. With this 
confirmation of the theory, they have proceeded to determine iso- 
electric points for the nucleus and cytoplasm of a wide variety of 
tissues. None of them, however, has attempted a systematic in- 
vestigation of the effects of various factors on the isoelectric points 
obtained. In view of the number of papers on the subject which have 
been published, and of the significance of the results if valid, it was 
determined to subject the method itself to a critical evaluation. Fac- 
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tors which, it was considered, might be important were (1) the dye 
used, (2) the concentration of dye used, (3) the buffer salts used, and 
(4) the concentration of buffer used. Each of these was varied in- 
dependently of the other three, and the results of such treatment 
noted. 

Historical 

Pischinger (1926) made the first attempt to determine the iso- 
electric points of tissue elements. Practically all later workers used 
his method or a modification of it. He stained gelatin, egg albumin, 
and alcohol-fixed thymus and cartilage with toluidine blue (a basic 
dye) and cyanol extra (an acid dye) at a series of pH-values, and 
plotted the logarithm of the amount of stain against pH. The 
amount of dye taken up was determined by extracting after staining, 
and using a colorimeter. 

He also stained sections on slides of alcohol-fixed tissues. The 
slides were stained ten minutes and washed briefly with the proper 
buffers. The toluidine blue preparations were placed in 4% am- 
monium molybdate to prevent extraction of stain in alcohol. Most 
of the water was removed with filter paper, and the slides passed 
thru xylene-alcohol and xylene to balsam. Stain intensity was 
estimated by microscopic inspection. Pischinger gives a table of 
isoelectric points and ranges for the nucleus, cytoplasm and tissue 
elements of various tissues. These differ for different tissues. 

In one case information is given on the effect of buffer concentra- 
tion on the staining. With toluidine blue, Pischinger found that the 
neurofibrils stained more intensely and in a more acid region in M/20 
buffers than in M/200 buffers. The stain intensity of the former at 
pH 5.2 was about equal to that of the latter at pH 6.0. 

Methyl violet 6B, safranin, Congo red, and picric acid were also 
used. Pischinger states that the results with safranin and picric 
acid were in general the same as those for toluidine blue and cyanol 
extra respectively. With methyl violet, the isoelectric point was 
shifted toward the acid side. With Congo red, there was a slight 
decrease in staining on the alkaline side, but even at pH 7.6 (the 
highest used) the tissues contained a considerable amount of dye. 
At no pH-value were the nuclei stained, but the dye was precipitated 
below pH 3.3, so Pischinger could go no lower. 

In spite of these contradictory results, Pischinger believed that he 
had obtained true isoelectric points with toluidine blue and cyanol 
extra. In a later paper (1927) on the isoelectric points of muscle 
constituents, he changed his dyes to methylene blue and crystal 
ponceau. 
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Other investigators were Pulcher (1927), who worked with smears 
of frog blood, guinea pig blood, egg albumen, fresh fibrin and “stromi 
di emazie”; Mommsen (1927), Schwartz-Karsten (1927) and Ochs 
(1928), who worked with air-dried human blood streaks; Tolstoouhov 
(1927, 1928), working with blood smears and tissue sections; and 
Pfeiffer (1929), who worked with plant tissues. 

Zieger (1930a, b) continued Pischinger’s work by investigating 
the effect of the fixing fluid on the isoelectric points of a number of 
tissues. He used M/200 methylene blue and crystal ponceau as his 
basic and acid dyes. Each fixative gave a different isoelectric point 
for the same tissue, but with different tissues the shift in isoelectric 
point as compared with that of absolute alcohol was not invariably 
in the same direction. Altho, as this paper will show, these so-called 
“isoelectric points’^ obtained by Zeiger are not the actual isoelectric 
points of the tissues, nevertheless his paper is of interest. The rela- 
tive shifts in isoelectric range are possibly valid. 

Others who used similar methods to obtain isoelectric points of 
various tissues were Yasuzumi (1933a, 1933b, 1934), Nishimura 
(1934), Yasuzumi and Matsumoto (1936), Sturm (1935), Achard 
(1935), Fautrez (1936) and Ikeda (1935, 1936). 

A lengthier historical account is given by Levine (1937). 

Method 

The material selected for the investigation was the hypermastigote 
flagellate, Trichonympha collaris. This protozoon is to be found in 
great abundance in the intestine of the damp-wood termite Zooter- 
mopsis angusticollis, which is common in the San Francisco Bay area. 
Thousands of organisms are present in one termite. Coverslip 
smears were made by removing the hindgut, breaking its wall, and 
distributing the exuding material as evenly as possible on the cover- 
slip with a pair of dissecting needles. In order to cleanse* their in- 
testines of wood particles, whose color would obscure the staining 
reactions, the termites were previously fed on filter paper for at least 
a week before use. 

Before any drying could take place the smears were dropped into 
a fixative. Five different fixatives were used, Susa’s, Schaudinn’s, 
Bouin’s, absolute alcohol, and liquid air. The first three fixatives 
were used at 60® C., the absolute alcohol at room temperature. 
Fixation lasted 30 minutes except with liquid air, in which an im- 
mersion of 30 seconds was sufficient. Material fixed in liquid air 
could not be stained at pH-values above 5.0, because the low acidity 
allowed the protozoa to come off the coverslips. Liquid air fixation 
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was also unsatisfactory with acid dyes. The protozoa stained 
readily, but the stain came out quickly in the subsequent washing 
process. Therefore no isoelectric points could be calculated for 
this fixative. With this exception, all fixatives were used in all 
stains. 

After fixation the coverslips were washed in running tap water for 
an hour to remove the fixatives, and then transferred to the staining 
solutions. After staining for 36 hours, at which time equilibrium 
was very nearly approached, the smears were washed thoroly in dis- 
tilled water. Then the coverslips were passed thru four changes of 
tertiary butyl alcohol and two changes of neutral xylene, and mounted 
in neutral Canada balsam. The tertiary butyl alcohol prevented the 
loss of stain which would have taken place in ethyl alcohol. (Levine, 
1939). 

All staining solutions were prepared in the same way. Dye and 
buffer solutions of twice the concentration required were made up, 
and equal quantities of each were mixed to obtain the final staining 
solutions. The actual pH-values of the solutions were determined 
by means of a glass electrode. The addition of dye changed the pH- 
values of the buffers, the amount of change depending on the dye and 
on its concentration. In order to obtain buffer or dye solutions of 
different concentrations, the concentrations of the stock solutions 
were varied, or the buffered solutions were diluted as required. 

The following series were run : 

1. The effect of different dyes on the “isoelectric point” obtained. 

Fixatives .'“Susa’s, Schaudinn’s, Bouin’s, absolute alcohol, liquid air. 

BuflPer: — Mcllvaine’s citric-acid-secondary-sodium-phosphate buffers diluted 
ten times (referred to hereinafter as 1/10 Mcllvaine’s buffers), at approximate 
pH values 2.0, 3.0, 4.0, 5,0, 6.0, 7.0, and 8.0. 

Dyes: — Basic dyes — 0.0001 toluidine blue O (National Aniline Co., Cert. No. 

NU-2, dye content 60%), 0.0001 M methylene blue U. S. P. medicinal (Na- 
tional Aniline Co., Cert. No. NA-48, dye content 89%), 0.0001 M Nile blue 
sulfate (National Aniline (^o., Cert. No. NNb-1, dye content not given), and 
0.0001 M crystal violet (A. H. Thomas Co., no certification number or dye con- 
tent given). 

Acid dyes — S/20® ponceau 2R (Coleman and Bell Co., no certification number 
or dye content given), and 0.0001 M orange G (National Aniline (^o., Cert. No. 
NO-3, dye content 85%). 

*The concentrations of dye solutions were made on the basis of the dye contents of 
the dry dyes, except in the cases of Nile blue sulfate, crystal violet and ponceau 2R, for 
which dye content was not known. In these cases it was arbitrarily assumed to be 
80%. 

*When a 0.002 M stock solution of ponceau 2R was made up, it was found that the 
dye did not all dissolve even after several days. This solution was then filtered, and 
the filtr&te considered a saturated solution. The symbol S/20 thus indicates a 1/20 
saturated solution. 
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2. The effect of concentration of dye on the isoelectric point 
obtained. 

Fixatives; — As above. 

Buffer: — As above. 

Dyes; — The same six dyes were used as above, in concentrations of 0.0001 if, 
0.00095 if, 0.0005 if, and 0.001 if. In the case of ponceau 9R the con- 
centrations were S/90, S/8, S/4, and S/9. 

3. The effect of different buffers on the isoelectric point obtained. 

Fixatives; — As above. 

Buffers; — All buffers were diluted to one-tenth their standard strength. 

(1) I/IO Mcllvaine’s buffers (citric acid and secondary sodium phosphate) at 
pH-values approximately 9.0, 3.0, 4.0, 5.0, 6.0, 7.0, and 8.0. 

(9) 1/10 Sorenson’s buffers (sodium citrate and HCl) at pH-values approxi- 
mately 1.0, 9.0, 3.0, 4.0 and 5.0. 

(3) 1/10 Sorensen’s buffers (primary potassium phosphate and secondary 
sodium phosphate) at pH-vaiiies approximately 5.0, 6.0, 7.0 and 8.0. 

(4) 1/10 Clark and Lubs’ buffers (potassium acid phthalate and HCl) at pH- 
values approximately 3.0 and 4.0. 

(5) 1/10 Clark and Lubs’ buffers (potassium acid phthalate and NaOH) at 
pH-values approximately 5.0, 6.0 and 7.0. 

Dyes; — (1) 0.0001 M toluidine blue O. 

(9) S/90 ponceau 9R. 

4. The effect of different concentrations of buffer on the isoelectric 
point obtained. 

Fixatives: As above. 

Buffers: — The same buffers were used as in the preceding series. Mcllvaine’s and 
Sorensen’s citrate-HCI buffers were used in standard, 1/10 standa d, and 1/100 
standard concentrations, the other buffers in standard and 1/10 standard con- 
centrations. 

Dyes; — (1) 0.0001 M toluidine blue O. 

(9) S/90 ponceau 9R. 

To determine intensity of staining, color charts were prepared as 
follows; A series of eight small squares was ruled off on white drawing 
paper. The first square was painted evenly with a 1% solution of one 
of the dyes, the second square with a 0.5% solution, the third with a 
0.25% solution, and so on down to the last square, which was faintly 
colored by the 1/128% dye solution. Thus a geometric progression 
in intensity was obtained, each step being double the intensity of the 
preceding one. These charts had approximately the same shade of 
polor as the slides, except in the case of crystal violet, in which the 
stained organism contained more red than did the color chart. The 
difference was not sufficient to interfere with color comparison, how- 
ever. With the aid of these charts, the intensity of staining of the 
Triehonympha nucleus and cytoplasm under the various experimental 
conditions was recorded. The methylene blue chart was used on 
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organisms stained in Nile blue sulfate and on the nuclei stained in 
toluidine blue O, since these dyes gave its color and not those of their 
own charts. While this method involves the use of the eye in com- 
paring intensities, it was found that after some practice a high degree 
of accuracy was obtained as judged by the results of repeated deter- 
minations made on the same material at different times. 

Results 


The experimental values obtained were plotted on graph paper 
with stain intensity on the ordinate, and pH on the abscissa. From 
these graphs, “isoelectric points” were obtained and tabulated. In 



Fig. 1 . The effect of different dyes on the apparent isoelectric point of Trichonym- 
pha coUaris nucleus. Fixative — Susa’s. Mcllvaine’s buffers (citric acid and sec- 
ondary sodium phosphate) diluted l-IO. 


all, 136 graphs were constructed and used, but it is obviously im- 
practicable to present more than a few representative ones in this 
paper. All the other graphs are to be found in the writer’s doc- 
torate thesis (Levine, 1937). 

SERIES 1. THE EFFECT OF DIFFERENT DYES ON THE “ISOELECTRIC 

point” obtained. 

In Fig. 1 stain intensity is plotted against pH for the six dyes used 
with Trichonympha collaris nucleus after Susa’s fixation. 

Theoretically, if the curves determine isoelectric point, those of the 
four basic dyes should all be the same curve or approximately the 
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same, and those of the two acid dyes should be the same. The pH- 
value at which these two ideal curves crossed would be the isoelectric 
point of the cell element. This is obviously far from the fact. 

Table 1 gives the “isoelectric points” obtained from the inter- 
section of the acid and basic curves for the nucleus of Trichonympha 
collaris. With any given fixative, the isoelectric point should be the 
same regardless of the dyes used in obtaining it. Therefore all the 
figures in each vertical column of each table should be the same. Far 
from this, Table 1 gives values for the nucleus fixed in Susa’s ranging 
from 3.8 to 6.0, with Schaudinn’s from less than 2.6 to 4.9, with 
Bouin’s from 3.8 to 5.6, and with absolute alcohol from much less 
than 2.6 to 4.8. Similar results were obtained for the cytoplasm. 


Table 1. ‘Tsoelectric Points” op Trichonympha collaris Nucleus 


Dye 

Combination* 

Fixative 

Susa’s 

Schaudinn’s 

Bouin’s 

100% Alcohol 

P— TB 

3.6 

3.5 

4.7 

3.3 

OG— TB 

3.3 

3.0 

4.2 

3.0 

P— CV 

4.9 

3.0 

WMBm 

<<2.6* 

OG— CV 

4.7 

2.9 

■ai 

<<2.6 

P— NBS 

4.9 

3.1 

4.7 

<2.6 

OG— NBS 

<4.2 

<2.6 

3.8 

<2.6 - 

P— MB 

6,0 

4.9 

5.6 

4.8 

OG— MB 

5.3 

3.9 

5,3 

4.3 


*The symbols used in the table are: 

P = Ponceau 2R CV = Crystal violet 

OG = Orange G NBS = Nile blue sulfate 

TB ~ Toluidine blue O MB — Methylene blue 

< < =“much less than” 

Even if the results with only one acid dye are used, the range be- 
comes only a little narrower. For instance with ponceau 2R as the 
acid dye, the isoelectric points of the nucleus range with Susa’s 
fixation from 8.6 to 6.0, with Schaudinn’s from 3.0 to 4.9, with 
Bouin’s from 4.7 to 5.6, with absolute alcohol from much less than 2.6 
to 4.8. Similar results are obtained with the cytoplasm, or with 
orange G substituted for ponceau. With this assortment of “iso- 
electric points,” it would seem diflScult to pick the correct one, if any 
is correct. 

Certain facts appear from the data. First, orange G gives a con- 
sistently lower “isoelectric point” with any of the basic dyes than 
does ponceau 2R. Second, methylene blue gives a consistently 
higher “isoelectric point” with either of the acid dyes than does any 
other basic dye. The other three basic dyes do not arrange them- 
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selves in any consistent consecutive order. Third, when the fixation 
is the same, the “isoelectric points” of the cytoplasm are consistently 
higher than those of the nucleus. This is in accord with the results 
of Pischinger (1926, 1927), Zeiger (1930 a, b), Craig, and Wilson 
(1937), etc. 

SERIES 2. THE EFFECT OF CONCENTRATION OF DYE ON THE 
ISOELECTRIC POINT OBTAINED. 

In Fig. 2 stain intensity is plotted against pH for different con- 
centrations of the same dye. The results obtained on Trichonympha 
collaris nucleus fixed in Bouin's and stained with toluidine blue O 
are shown. The curves obtained with the other combinations of 
dyes and fixatives are essentially similar in their variability. 



Fig. 2. The effect of dye concentration on the apparent isoelectric point of Tri- 
chonympha collaru nucleus. Fixative — Bouin’s. Dye — toluidine blue O. Mc- 
Ilvaine’s buffers (citric acid and secondary sodium phosphate) diluted 1-10. 


An analysis of these graphs shows that different concentrations of 
dye give different curves, which may be more or less widely separated. 
Usually, the higher the concentration of basic dye, the further to the 
acid side is the resultant curve, and the lower would be the “iso- 
electric point” obtained by its use. With acid dyes, the higher the 
concentration of dye, the further to the basic side is the resultant 
curve, and the higher would be the “isoelectric point” obtained; this 
point is illustrated in Fig. 3. These two opposite tendencies cancel 
each other out in part, but there is still a great discrepancy in the 
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resultant isoelectric points. In Table 1 are given the “isoelectric 
points” obtained for Schaudinn-fixed Trichonympha nucleus by 
sui>erposition of the acid and basic dye curves. The degree of 
variability of “isoelectric points” of nucleus and cytoplasm with the 
other fixatives was essentially similar. 

It is apparent that as the concentration of acid dye decreases, the 
pH of the “isoelectric point” also tends to decrease, and as the con- 
centration of basic dye decreases, the pH of the “isoelectric point” 
tends to increase. This general rule has many exceptions, of which a 
large number are due to the positions of the points of intersection of 



Fig. 3. The effect of dye concentration on the apparent isoelectric point of 
Trichonympha collaris cytoplasm. Fixative — Schaudinn’s. Dye — ponceau 2R; 
dilution symbols (S/2, S/4, etc.), indicate degree of saturation. Mcllvaine’s buffers 
(citric acid and secondary sodium phosphate) diluted 1-10. 


the acid and basic curves. If a true isoelectric point were being 
obtained, the two curves should intersect near their lower ends, for 
the isoelectric point represents a minimum amount of dissociation. 
But this is seldom the case. Most intersections occur near the upper 
extremities of one or both curves, some near the midpoint, and few 
below the midpoint. This is another point indicative that the true 
isoelectric point is not obtained. 


SERIES 3. THE EFFECT OF DIFFERENT BUFFERS ON THE 
ISOELECTRIC POINT OBTAINED. 

In figure 4 are shown the curves obtained with 0.0001 M toluidine 
blue O on Susa-fixed Trichonympha collaris nucleus. The results 




Table 2. The Effect of Dye Concentration on the “Isoelectric Point” of Schaudinn-Fixed Trichonympha collaris Nucleus 


APPARENT ISOELECTRIC POINTS OF CELL STRUCTURES 101 















© 00 00 © 

q q q © 




b. ^ q q 

q © © X 



g 

d 00 d 00 

d d d d 



§ 

*0 *0 Ud © 

'<jl ^ 00 



6 





6^ 










S3 




0 

s 

© »« Wi « 

© © © © 


a> 


q © © t- 

T-j q q q 



g 

d d d d 

d d d d 


3 

g 

«5 

^ 00 


3 

0 


V 


s 

© 




s 

d 





6 









a 





.s 

'3 





a> 

■£ 







00 (R © 

© © © © 




q q b. q 

b; q q q 


H 

8 

© 

d d d ai 

d d d d 

V V V V 


§ 

6 

^ ^ 

00 60 ^ d 

























1-H 

q q © 00 

© © © © 



l-H 

^ q q q 

*-j ^ b; © 



0 

d d d d 

d d d d 



g 

^ ^ 

00 50 06 d 

0^ 




V V V V 








0 




© 



Q 





Q 










0 





'w 

CQ 





1 

n 


s? 





0 

q q 

l> X q *> 



5 

b. © © -t 

© © © © 



i 

d d d d 

d d d d 



§ 

00 50 00 50 

d d d d 

V V V V 



d 





© 















s 

© © © 
d d d d 

© © © © 
d d d d 



i 

q ^ ^ 

60 50 50 50 

© © q q 
d d d d 



0 

V 

V V V V 



0 


V V V V 



d 




c /2 

© 



















3 















to 





PQ 















CJ 


«? i> © *^ 

«5 »f5 


1 

g 

q q q 

»o *0 ‘O 



§ 

d d d d 

d d d d 


© 

X 06 50 M 

d d d d 



0 

V 

V V V V 



® 


V V V V 



d 




















,-1 

00 © -^ -^ 




p-i 

q q q ^ 

•f* of) 



§ 

d d d d 

d d d d 



§ 

d d d d 

d d d d 



d 

V 

V V V V 



© 

V 

V V V V 

0 ^ 
















a 




a 








•r 




’C 

< 


PS : : : : 

3 • • •#' 


'0 

< 


fli ! ■ ! ! 

SS ; : , * 

3 • -M- 

• ^ jg 
»o g ^ 



* « © 

liili 



C 6 # * * 9 

g q X q 

liiii 



gc/3CCCC!/J 

g d e 6 e 



g CC CC'c /2 

3 © © © 6 



£ 

6 



& 

0 


* 


‘S/2=half saturated solution, S/4 = quarter saturated solution, etc. 



IM 


STAIN TECHNOLOGY 


obtained with the other fixatives and with ponceau 2R are similar. 
It is seen that at a given pH the same stain intensity is not obtained 
with different buffers. Table 8 gives the “isoelectric points” of 
Triehonympha nucleus under different conditions of fixation and 
buffering. The isoelectric points were determined by superimposing 
the curves for ponceau 2R on those for toluidine blue O. With the 
nucleus, the range of “isoelectric points” obtained with the same 
fixative covers from 0.9 pH-units (Bouin’s) to 1.7 pH-units (Susa’s). 
A similar variation was observed with the cytoplasm. The buffers 
can be arranged in a regular series with regard to their effect on the 



ckonympka coUaris nucleus. Fixative — Susa’s. Dye — toluidine blue O. All buffers 
1/10 standard concentration. 

“isoelectric point.” Mcllvaine’s buffers (citric acid and secondary 
sodium phosphate) give the lowest isoelectric points; Sorensen’s 
buffers (sodium citrate and HCl) give higher isoelectric points; and 
Clark and Lubs’ buffers (potassium acid phthalate and NaOH) give 
still higher ones. If the other two buffers had covered a wide enough 
pH range, they would undoubtedly have given still different “iso- 
electric points.” 

SEBIES 4. THE EFFECT OF THE CONCENTRATION OP BUFFER ON 
THE ISOELECTRIC POINT OBTAINED. 

Figure 5 shows the effect of the concentration of Mcllvaine’s 
buffer on the isoelectric point of Triehonympha nucleus, when 
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stained with toluidine blue O after fixation in Susa’s. A similar 
variability was obtained with the other fixatives, with ponceau 2R 
and with the other buffers. 


Table 3. The Effect of Different Buffers on thb “Isoelectric Point** of 
Trichonympha collaris Nucleus 


Fixative 

Buffer 

Mcllvaine’s 

Citrate-HCl 

Ph thalate-N aOH 

Susa’s 

3.7 

4.6 

5.4 

Schaudinn’s 

3.(5 

3.9 

<5.« 

Bouin’s 

4.7 

4.5 

5.6 

Alcohol .... 

3.4 

3.7 

<5.2 


The accuracy of the very dilute buffer curves (i.e., 1/100 the original 
concentration) is doubtful. It is very probable that in such dilute 
systems the reactions changed in the course of the staining process. 
If these are omitted from consideration, it is seen that as a general 





Fig. 5. The effect of buffer concentration on the apparent isoelectric point of 
Trichonympha collaris nucleus. Fixative — Susa’s. Dye — toluidine blue O. Mc- 
llvaine’s buffers (citric acid and secondary sodium phosphate). 

rule the more concentrated the buffer, the less intense is the staining 
at any given pH-value. 

Table 4 gives for Trichonympha nucleus the isoelectric points 
obtained from the graphs by superimposing the ponceau curves on 
the toluidine blue ones. The lowered staining intensity with in- 
creased buffer concentration would tend to produce a higher iso- 
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electric point with toluidine blue and a lower one with ponceau. 
These two opposite effects partially cancel each other out, but as a 
result the isoelectric points obtained have no constant relation to each 
other. 

STAINING OF CASEIN 

In order to check the experiments on Trichonympha, casein was 
stained at different pH-values with toluidine blue O and methylene 
blue. The casein, prepared by the method of Van Slyke and Baker 
and washed thirty days, was obtained from Dr. P. L. Kirk of the 
Department of Biochemistry, University of California. One-tenth- 
gram samples were placed in 10 cc. of 0.0003 M dye made up in 1/10 
Mcllvaine’s buffers (citric acid and secondary sodium phosphate) at 
pH values approximately 2.2, 3, 4, 5, 6, 7, and 8. The relative 
amounts of stain taken out of solution by the protein at different 
reactions was noted after 24, 48, and 72 hours. There was no essen- 
tial difference between the results at these times. 


Table 4. Effect of Buffer Concentration on the “Isoelectric Point” of 
Trichonympha collaris N ucleus 


Buffer 

Fixative 

Susa’s 

Schaudinn’s 

Bouin’s 

Alcohol 

Mcllvaine’s 




i 

Standard Cone 

4.4 

8.8 

4.8 

2.8 

1/10 Cone 

8.7 

8.4 

4.8 

3.3 

1/100 Cone 

8.7 

8.7 

4.2 

3.8 

Citrate-HCl 





Standard Cone 

>4.7 

8.6 

>4.7 

3.1 

1/10 Cone 

4.7 

8.9 

4.6 

3.7 

1/100 Cone 

4.7 

3.8 

4.4 

3.5 

Phthalate-NaOH 





Standard Cone 

6.5 

5.7 

5.9 

<5.0 

1/10 Cone 

5.4 

<5.« 

5.6 

<5.2 


At pH 6, some protein was dissolved; at pH 7 most of it was dis- 
solved, and at pH 8 all the casein went into solution. These three 
pH-values were therefore valueless, since it was impossible to deter- 
mine how much dye was combined with the protein, and how much 
was not. At any lower pH-value, however, it was found that rela- 
tively more methylene blue than toluidine blue was present in the 
supernatant fluid above the dye-protein precipitate. Therefore 
methylene-blue-easein is more completely ionized at these reactions 
than is toluidine-blue-casein. Hence the intensity of staining of 
casein is less with methylene blue than with toluidine blue. This 
result is in complete accord with the results obtained for Trichonympha. 




APPARENT ISOELECTRIC POINTS OF CELL STRUCTURES 


105 


Discussion 

In order to apply a staining method to the determination of iso- 
electric point, the cells must be killed and fixed. Unless the cell is 
dead, most dyes will not penetrate its outer membrane. Therefore 
in no case does the method establish the isoelectric points of the living 
proteins, but only those of the proteins of the dead organism. Dif- 
ferent fixatives, as Zeiger (1930b) has shown, give different isoelectric 
points. It has been assumed that absolute alcohol fixation does not 
alter the isoelectric points of tissue proteins. It is possible, however, 
that alcohol does in fact shift the isoelectric point. Certainly it 
changes the nature of the proteins markedly. 

Except in the case of blood cells, it has been necessary to section 
the tissues before they could be stained. Before sectioning, the fixed 
block of tissue must first be passed thru increasing grades of alcohol, 
xylene or toluene, and paraffin. Then, after mounting, the sections 
must again be passed thru xylene and alcohol to water before staining. 
This treatment undoubtedly has some effect on the proteins. The 
resultant effect is not that of the fixative alone. The effect of a post- 
fixation in alcohol, xylene, paraffin, etc., is added. The degree to 
which this may be a disturbing factor is not known. In the present 
investigation the necessity of sectioning was eliminated by the use of 
protozoan smears. 

In all work reported on blood streaks, the streaks are air-dried be- 
fore staining. Air-drying, as Seki (1934) has pointed out, makes the 
cell membranes more impermeable to staining solutions, and also has 
the more serious effect of markedly altering the “isoelectric points” 
of the cell proteins. The experiments in which this took place are, 
however, of value with respect to the development of a practical, 
pH-controlled blood stain. 

Most of the investigations of “isoelectric point” have utilized con- 
centrated dye solutions and a short staining period. A ten-minute 
immersion was the usual time, and equilibrium was not reached. 
This treatment introduces another unknown variable into the re- 
action, i.e., the rate of staining. Its elimination would be desirable. 
This can easily be accomplished by using dilute staining solutions, 
and allowing the reaction to proceed to equilibrium, as was done in 
the present work. 

When the slides are run up thru alcohol before mounting, there is 
always a loss of stain in the alcohol. This is particularly serious in 
the case of methylene blue and toluidine blue, the basic dyes used by 
most investigators. Such a loss of stain would result in throwing the 
results far off. In order to prevent it as much as possible, slides 
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stained in these two dyes were fixed by these investigators in am- 
monium molybdate solution before being passed into alcohol. Altho 
this treatment is helpful, it nevertheless allows a great deal of dye to 
escape. For this reason, results previously reported with these two 
dyes should be viewed with some suspicion. Levine (1989), however, 
found that the substitution of tertiary butyl alcohol for ethyl alcohol 
in the dehydration process eliminated practically all loss of stain. 
This technic was used in the present work, and ammonium molybdate 
fixation was not found to be necessary. 

To obtain the isoelectric point of a protein from its staining proper- 
ties, the intensity of staining with an acid and a basic dye should be 
plotted against pH. Two opposite curves will be obtained, and the 
isoelectric point is theoretically the pH-value at which the curves 
cross. This is the basis on which Yasuzumi obtained his isoelectric 
points. Pischinger, Zeiger, etc., however, used only the curves for 
their basic dyes, and considered the isoelectric points to be the mid- 
points of these curves. This assumption is not valid. 

Many investigators have not determined the pH-values of their 
staining solutions directly, but obtained the pH-valucs of their buffers 
colorimetrically and assumed that the addition of dye did not alter 
the reaction appreciably. It is a fact, however, that the addition of 
dye, particularly of as much dye as ordinarily used, may shift the 
reaction several tenths of a pH-unit. The glass electrode is the most 
satisfactory instrument for determining the pH of dye solutions, since 
hydrogen and quinhydrone electrodes are liable to be poisoned either 
by the dye itself or by unknown impurities present in it, and since the 
glass electrode has no tendency to drift. In the present investigation 
a glass electrode was used to determine the pH-values of the buffered 
staining solutions. 

When a dye stains a protein, the intensity of staining is an index 
of the amount of dye-protein compound formed. According to the 
mass law, the amount of dye-protein compound is dependent on the 
concentrations of dye and protein ions in the reacting system. The 
concentration of dye ion is a function of the amount of dye present, 
its dissociation constant, and of pH. Similarly, the concentration of 
protein ion is a function of the amount of protein present, the iso- 
electric point of the protein, and the pH of the solution. If, then, 
dyes are chosen with sufficiently great dissociation constants to be 
completely ionized, or nearly so, over the pH-range in which they are 
used, at first glance it would appear possible to determine the iso- 
electric point of a protein by staining at , varying pH- values. 

Unfortunately, it is not such a simple matter. The solubility 
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product or dissociation constant of the dye-protein compound must 
be taken into consideration. This determines what proportion of the 
dye-protein compound itself is ionized at any pH-value. An example 
will show the importance of this factor. Take, for instance, two dye- 
protein compounds, AP and BP, in which the pfbtein is the same but 
the dyes are different. At a given pH-value the original concentra- 
tion of protein ions is the same for both systems. If the dyes selected 
arc completely dissociated at this reaction (they can be selected so 
that they will be) and if the dye concentrations are the same, the 
amount of dye-protein compound formed will be the same in both 
cases. But if the dissociation constant of AP is greater than that of 
BP, at any pH-value below that at which both are completely disso- 
ciated and above that at which neither is dissociated, AP will be more 
dissociated than BP. In other words, more dye will be ionized from 
AP than from BP, and consequently the actual concentration of un- 
dissociated dye-protein compound will be less for AP than for BP. 
Hence, the resultant intensity of staining will be less with dye A than 
with dye B at the same pH. Hence when staining intensity is 
plotted against pH for the two dyes, different curves will result. 
Then if one plots curves for two basic dyes and one acid dye, and takes 
the isoelectric point as the pH at which the acid and basic dye curves 
cross, two different isoelectric points will be obtained. The more 
dyes used, the greater the number of “isoelectric points” which will 
be obtained. The use of different fixatives changes the nature of 
the proteins, introducing new isoelectric points and new dye-protein 
dissociation constants. This theoretical reasoning is confirmed by 
the experimental results obtained in the staining of casein with 
methylene blue and toluidine blue O (see p. 103), and also by the ex- 
perimental results given in Table 1. The “isoelectric points” 
obtained with the different dye combinations range over more than 
two pH units. This fundamental deficiency of the method makes it 
impossible to obtain true isoelectric points by its use. No criterion is 
available to establish which particular combination of dyes gives a 
true isoelectric point, if any do. 

Further confirmation is obtained from Fig. I in the paper of 
Rawlins and Schmidt (1929). Here are plotted titration curves of 
casein against methylene blue, safranin Y and indulin scarlet for 
pH-values from 6 to 12. In their experiments pH was established 
with HCl or NaOH, and not with buffers, and the dye-protein 
compounds were insoluble even at the high pH-values. The amount 
of combination was determined colorimetrically. From j H 7 to 12 
the amount of dye-protein for the three dyes was approximately the 
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same. This is to be expected on the basis of the theory. At pH 6, 
however, the three curves separate. The casein binds 100 X 10~® 
equivalents of methylene blue, 150 X 10~® equivalents of indulin 
scarlet, and 175 X 10~‘ equivalents of safranin Y per gram of pro- 
tein. Had the curves been carried to a lower pH-value, the results 
would have been even more striking. 

It follows from the mass law that the lower the dye concentration, 
the less dye-protein compound will be formed at any reaction. 
Hence, when different concentrations of dye are used, the curves for 
staining intensity plotted against pH should be different. With basic 
dyes, as concentration of dye decreases, the curve will be shifted 
toward a higher pH-value. With acid dyes, the curve will be shifted 
the other way. As a result, different “isoelectric points” will be 
obtained with different dye concentrations. A glance at Fig. 2 and 
Table 2 will show that even with the complex mixture of proteins in 
protopla.sm the above prediction is confirmed. 

The buffer system also has its effect on the staining curves. This 
is because the amount of dye-protein compound is dependent on the 
concentrations of ionized dye and protein which are free to combine 
at any reaction. The buffer salts are not inert, but react with both 
dye and protein. They bind a certain amount of both in the form of 
un-ionized dye-buffer and buffer-protein compounds. Hence the 
amount of free dye and protein ions is decreased by the buffer salts. 
The extent to which this takes place depends on the dissociation con- 
stants of the dye-buffer and buffer-protein compounds. The reason- 
ing is similar to that employed for the dye-protein reaction. The 
smaller the dissociation constant of the dye-buffer compound, the 
more dye is inactivated by the buffer, and the less will be the quantity 
of dye-protein compound resulting. Similarly, the smaller the disso- 
ciation constant of the buffer-protein compound, the more protein 
will be inactivated by the buffer, and the less protein will be free to 
combine with the dye. 

The dissociation constants of the dye-buffer and buffer-protein 
compounds depend in part on those of the buffer salts employed. 
Hence it would be expected that with different buffers, these disso- 
ciation constants would be different and that different amounts of 
dye and protein would be inactivated. Therefore when staining 
intensity is plotted against pH, different curves would result with 
different buffer systems. This is the case in the experiments des- 
cribed in the present paper. “Isoelectric points” almost two pH- 
units apart were obtained simply by vmying the buffer system. 

According to the mass law, if the concentration of buffer salts be 
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increased, more dye and protein should be taken up by the buffer 
system, and hence less dye-protein compound would be formed. 
Consequently, with basic dyes, the more concentrated the buffer, the 
further to the alkaline side the curve of staining intensity will be 
shifted. For acid dyes, with the more concentrated buffer, the curve 
will be shifted to the acid side. The experimental results of the 
present investigation show that this relation holds in the staining of 
protoplasm. 

Temperature, too, plays a part in the reaction, since it changes the 
dissociation constants of the various compounds present. In short, 
if the temperature factor is ignored, the intensity of staining depends 
at a given pH-value upon the interaction of three systems, the dye- 
protein, dye-buffer, and buffer-protein. If any one factor changes, 
the intensity of staining also changes. 

Any attempt to determine the isoelectric point of a protein by a 
staining method in the present state of our knowledge would be use- 
less. Even if the dissociation constant of the dye were known, or if 
it were high enough to produce complete dissociation over the pH- 
range studied, the isoelectric point would be one of three unknown 
factors, the other two being the dissociation constants of the dye- 
protein and the buffer-protein compounds. These would depend in 
part on the dye and the buffer salts utilized, and therefore when these 
were varied the results would not be the same. 

The above discussion applies to pure proteins. It should be 
emphasized that protoplasm is not a pure protein, but an extremely 
complex system of many kinds of proteins, carbohydrates, lipoids and 
salts. Its protein complex has no true isoelectric point, but rather a 
more or less broad isoelectric range which is the expression of the 
isoelectric points of the component proteins. Then, too, the lipoids, 
carbohydrates and salts are not inert. Reactions between certain 
dyes and certain of these other constituents would give misleading 
results. Undoubtedly such reactions occur. It is known that 
alizarin red S has a strong affinity for calcium. Craig has found 
(oral communication) that malachite green is precipitated by the 
phosphate ion. Both calcium and phosphate are always found in 
protoplasm. Any dye used to determine isoelectric point may, for 
all we know, have a similar reaction with some specific non-protein 
ion present in the protoplasm. In such a case it would be expected 
that different dyes would give different staining results. While the 
results obtained by Pischinger, Zeiger, the writer and others indicate 
that cytoplasm and nucleus have different isoelectric ranges and are 
composed of proteins whose isoelectric points are fairly close to each 
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other, little more can be said. Since it is at present impossible to 
find the true isoelectric point of a single protein by the staining 
method, it would be useless to try to use it to determine actual iso- 
electric ranges of protoplasmic elements. 

Summary 

1. The staining reactions at controlled pH-values of various dyes 
with the nucleus and cytoplasm of Trichonympha collaris under dif- 
ferent conditions have been investigated. When stain intensity was 
plotted against pH it was found that: 

a) Different curves were obtained for the acid dyes, ponceau 2R 
and orange G, from those obtained with the basic dyes, tolui- 
dine blue 0, methylene blue, Nile blue sulfate, and crystal 
violet. 

b) When the concentrations of ponceau 2R and toluidine blue O 
were varied, the intensity of staining at any pH was a direct 
function of the concentration of dye. 

c) When staining in toluidine blue O and ponceau 2R, stain in- 
tensity at a given pH-value was found to be a function of the 
buffer system in which the staining took place. “Isoelectric 
points” obtained by superposition of the two dye curves were 
higher in Sorensen’s buffers (sodium citrate and HCl) than in- 
Mcllvaine’s (citric acid and secondary sodium phosphate), and 
still higher in Clark and Lubs’ (potassium acid phthalate and 
NaOH). 

d) When the concentration of buffer was increased, a lower in- 
tensity of staining was obtained than with a more dilute buffer. 

2. Various factors modifying staining intensity are discussed from a 
theoretical point of view. In the staining of a protein in buffered 
solution, it was shown that staining intensity (the index of the con- 
centration of the dye-protein compound) at a given pH-value is 
dependent upon the interaction of the dye-protein, buffer-protein and 
dye-buffer systems, and that as the dye or buffer or their concentra- 
tions were varied, the resultant isoelectric points which were obtained 
also varied. In view of the present lack of knowledge of dyes and 
dye-protein combinations it would be impossible to determine a true 
isoelectric point by staining at controlled pH-values without further 
extensive work on the subject. It follows that the method cannot yet 
be applied to such a complex system as protoplasm, the aggregate of 
whose proteins have a more or less broad isoelectric range rather 
than a true isoelectric point, and which is by no means purely protein 
in nature. 
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3. No true isoelectric ranges have hitherto been obtained for 
nucleus, cytoplasm or other tissue elements by staining at controlled 
pH-values. 
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A METHOD FOR STAMPING SERIAL NUMBERS ON 
CELLOIDIN SECTIONS. 

Grant L. Rasmussen, Department of Anatomy y Medical College 
of the State of Sovth Carolinay Charlestony S. C, 

One of the best methods of maintaining celloidin sections in serial 
order is the placement of numbers on the sections. This is a very use- 
ful procedure whenever removal of the celloidin is not necessary before 
mounting as it is relatively simple by comparison with other methods.^ 
Furthermore, it allows storing and staining of the sections in bulk 
without loss of serial identity. 

This method as first used by Suzuki^ and later by Da Fano® in- 
volves writing serial numbers on the celloidin sections with a fine 
pointed brush after first cutting and arranging them in sequence on a 
flat surface. The former used India ink as a writing medium while 
the latter added ether and acetone to improve the writing quality of 
the ink. 

The procedure to be described facilitates the numbering process by 
simply stamping the figures on the celloidin with an appropriate ink 
prior to cutting the sections. This eliminates the task of arranging 
sections in sequence before marking and in addition the numeration 
is executed more efficiently with a stamp than a brush. During the 
past several years more than 10,000 sections of Weigert and Nissl 
preparations have been handled successfully in this manner. 

Success depends largely on employing a stamp ink which is readily 
absorbed by the celloidin, dries quickly and sufficiently resists fading 
by alcohols and other reagents. A commercial product bearing the 
trade name of Triune Opaque Stamp Ink (black)^ has been found to 
satisfy these requirements. Rotating rubber number stamps to fit 
most any need may be procured thru a local stamp dealer. We have, 

^Reference is made to general accepted methods such as described in Mallory’s 
Pathological Technique, pp. 61-64. Saunders, 1938. 

^Suzuki, B. 1909. Eine einfache Schnittserienmethode bei der Celloidineinbet- 
tung. Anat. Anz., 34, 358-61. 

*Da Fano, C. 1925. On the numbering in series of sections from celloidin blocks. 
Proc. Physiol. Soc., J. Physiol., 60, 13. 

^Triune and Trojan stamp inks are manufactured by the Superior Type Company, 
1900 W. Larchmont Avenue, Chicago, 111. In case this product cannot be obtained 
locally the company will supply the name of the nearest dealer upon request. The 
usual price for a two oz. bottle is 55 cents. There may be similar inks made by other 
companies which would serve equally well. 
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however, used a dime store stamp after first reoloving the year and 
month bands. This provides numbers 1 to 99 wl^h suMces in most 
cases since even large series of over 2,000 sections pfch be conveniently 
handled in groups of 99 or less. 

The ink dries rather rapidly; therefore, it cannot be used on 
ordinary stamp pads in the same manner as the slower drying inks. 
The manufacturer recommends a special one (Opaque Stamp Pad) 
which reduces evaporation and consequent gumminess. A regular 
(uninked) pad, however, may be substituted if repeated small 
quantities of ink are applied as needed. 

Method: An adequate margin of celloidin must be provided for 
placement of the numbers while embedding and trimming the block. 
Good imprints are obtained by keeping the stamp clean and applying 
the proper amount of ink and pre.ssure. The numbered section is 
unrolled on the knife just before completing the cut. After complet- 
ing the cut, the section is floated on water (contained in a wide shal- 
low dish) with the inked surface upward, thus allowing the ink to dry 
before storing in 70% alcohol. In case only a single section is to be 
placed on a slide the sections may be stained and mounted without 
regard to their sequence. If more than one section is to be mounted 
on a slide, the desired sections must be .selected before mounting. 
The slides may be easily arranged in proper order after placing them - 
against a white background to offer contrast to the numbers on the 
celloidin. The slides may then be given corresponding numbers ah<f * 
appropriate labels. It has been found desirable to write or stamp 
on the slides with Trojan^ ink as it has excellent writing and wearing 
qualities on glass. 



A METHOD FOR INJECTING INSECT TRACHEAE 
PERMANENTLY 

Lyle E. Hagmann, Department of Entomology, Cornell University, 

Ithaca, N. Y. 

Abstract. — By the use of an alcohol insoluble dye (trypan blue), 
acetic acid, and a detergent (“Santomerse No. 3”)* a resulting dye 
solution is obtained which will completely penetrate the tracheal 
system of an insect. The dye is injected by the use of a vacutun and 
by the pressme produced when the air is allowed to re-enter the dye 
vessel. The dye itself is permanently fixed in the tracheae by 
means of a fixing solution containing alcohol, acetic acid and barium 
chloride as its components. The material must be properly pre- 
served after staining. It may be stored indefinitely in 70% alcohol, 
xylol, cedar oil or clove oil, depending on whether the material is to 
be used for sectioning or for whole mounts. Injected material may 
be sectioned in either celloidin or paraffin, or may be cleared and 
mounted in toto. 

At present there are only two ways of studying the tracheal system 
of an insect. One is to cut open the live .specimen and examine the 
air-filled tracheae. The other method is to inject a colored oil into 
the tracheal system to facilitate observation. In each case the 
material must be used immediately as both air and oil disperse from 
the tracheae rapidly. Photographs of uncleared and unmounted 
material are unsatisfactory, and as permanent .staining was not pos- 
sible prior to this study, drawings were necessarily the only permanent 
record of research done on the tracheal system. 

In the method described below, the injected material may be stored 
an indefinite length of time after fixation in 70% alcohol, xylol, 
cedar oil or clove oil, depending on whether the material is to be used 
for sectioning or for whole mounts. Drawings are not necessary as 
photographs may easily be made of the slides, which are themselves a 
fixed record. 

To inject insect tracheae permanently the following solutions are 
required: 

Solution A — ^the dye solution. 


Trypan blue* 2.0g. 

Santomerse No. 3* l.Og. 

Glacial acetic acid 10 cc. 

Distilled water 90 cc. 


‘Trypan Blue — ^National Aniline and Chemical Co. Inc. C. I. No. 477. Lot 
No. 7*86. 

’Santomerse No. 8 — A detergent produced by the Monsanto Chemical Co., St. 
Louis, Mo. Stain Technology, Vol. 15, No. 8, July, 1940 
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Solution B — the fixing solution, 


Formaldehyde (40%) 15 cc. 

Glacial acetic acid 10 cc. 


Saturated solution of barium chloride in distilled water . . 75 cc. 
Live specimens are chloroformed and placed in a small wire basket. 
The basket is suspended above the stain by means of a fine wire. 
This wire is inserted into the aperture of the stopcock, which is then 



inject stain into insect material. 

half closed, pinching the wire and thus holding the basket in place. 
The air is then exhausted from the vessel containing the stain by 
means of a vacuum pump. If the water pressure is good a faucet 
suction pump may be used to create the vacuum. In either case 
check must be made on the reduction of pressure. The manometer 
reading should in no case be less than 29 in. of mercury. 

After 15 or 20 minutes the basket is dropped into the liquid by 
opening the stopcock and releasing the wire. The vacuum is 
maintained for 5 minutes longer and then the air is allowed to re-enter 
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the vessel slowly thru the other stopcock. (Fig. 1). The specimens 
are left submerged in the solution until the dye has completely 
penetrated the tracheae. This requires about 15 minutes. 

Upon removal from the dye solution the material is fixed in solu- 
tion B. Large insects may be fixed more rapidly by injecting the 
fixing solution directly into the body cavity with a hypodermic 


Fig. 2. Photomicrograph of a portion of a ceiloidin section of the brain of the roach, 
Periplaneta americanat showing the extent of penetration of the stain when injected liy 
the method described. Thickness — 20 fXt Magnification — X500. 

needle. This also distends the body sufficiently to prevent distortion 
caused by muscle contraction. 

The specimens should be left in the fixing solution from 3 hours to 
over night depending on their size. They are then washed briefly 
in water and upgraded in alcohol to 70% by the usual method for 
histological material. As the dye is insoluble in alcohol, the stained 
material may be left in 70% alcohol indefinitely. 
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Sections may be made either by the celloidin or paraffin method. 
Safranin makes an excellent counterstain. 

Examination of a celloidin section of the brain of the roach, 
PeripUmeta americana (Fig. 2), shows the extent of penetration. 
The tracheal tubes may be traced, under oil immersion, to a point 
where they measure only 0.2 ju in diameter. This demonstrates that 
all the tracheae and many of the tracheoles are stained. 

The use of this method is limited to those forms which have the 
holopneustic or hemipneustic type of tracheal system. For this 
reason many of the larval forms of Diptera, Neroptera and Odonata 
can not be injected by this method. 



NOTES ON TECHNIC 

A Simple Method for Mounting Embryological Material. 
During the course of some experiments conducted by the author for 
the past 2 years on the demonstration of centers of ossification in 
various mammalian embryos and fetuses, it became increasingly 
evident that a suitable method for mounting the specimens for 
permanent preservation was needed. 

The well-known clearing methods utilizing KOH and glycerin 
were used, together with the respective staining methods for either 
bone or cartilage preparations. The final process of clearing and 
preserving was accomplished in pure glycerin (U. S. P.). Since the 
embryos varied greatly in size (in terms of crown-rump measure- 
ment) it was necessary to cut various sizes of glass plates to mount 
the finished specimens. This proved to be expensive and im- 
practical, especially for material whose crown-rump measurements 
were less than 30 mm. Resort was finally made to the following 
procedure : 

Sheet celluloid (as used in the automobile industry) was substituted 
for the glass slides or plates. The convenience of cutting the sheet 
celluloid to any desirable size and yet have a clarity equal to glass 
was soon realized. If, for example, an embryo whose crown-rump 
measurement was 45 mm. was to be mounted in glycerin in a museum 
jar, it was only necessary to cut the celluloid strip a bit larger and as 
wide as was needed. By tying the embryo to the celluloid support 
with the use of thread encircling the body, it was found to hold the 
specimen in a sturdy but natural position. 

In a larger fetus, notches cut in convenient positions on opposite 
sides of the celluloid mounting strip afforded an adequate support 
for the specimens. 

Buoyancy due to the density of the glycerin is eliminated after a 
day or so by penetration of the mounting medium into the specimen. 
— Clarence W. Nichols, Jr., Santa Cruz, California. 

Old Gruebler Hematoxylin and Eosin Compared with Cur- 
rent American Stains. — It was the recent good fortune of the 
writer to be given two bottles of stains marketed by Dr. G. Gruebler & 
Co. of Leipsig and imported by a Pittsburgh physician sometime 
before 1908 when they were stored in his attic. As the parchment 
covers of the brown glass bottles had not been opened the stains 
appeared to be in perfect condition. One bottle contained 300 grams 
of “Haematoxylin pur. cryst.” and the other an equal amount of 
“Eosin w. gelblich.” 

Stain Technology, Vol. 15, No. 3, July, 1940 
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Special interest attaches to these samples because they were pur- 
chased during Dr. Gruebler’s lifetime and not many years after he 
left the business. At that time “Dr. Gruebler’s Laboratory” 
(which subsequently became K. Hollborn and Sons) and “Dr. G. 
Gruebler and Co.”, altho existing as separate concerns, were in 
cooperation^ Because of the high repute of the Gruebler stains of 
those days, a comparison of these with current American stains 
appeared to be desirable. 

The hematoxylin was examined in comparison with a sample of 
“Hematoxylin C.P.” marketed by the Coleman and Bell Co. The 
Gruebler stain is coarsely granular, the particles varying in size from 
a powder to masses nearly a centimeter in diameter. In making 
the traditional .5% solution of hematoxylin the Gruebler stain dis- 
solved more slowly in 95% alcohol, requiring 3 hours for complete 
solution to 1)/^ hours for the American stain. The straw color of the 
alcoholic solutions and of the diluted aqueous solutions was practi- 
cally identical. On well fixed tissues, using the stains according to 
Heidenhain’s iron hematoxylin method, a definite black staining of 
the chromatin and of chromosomes was obtained without obscuring 
coloration of the cytoplasm. The two .stains also gave solutions of 
like color and staining quality when used as Delafield’s hematoxylin 
solution. The results were so nearly identical as to indicate that the 
two stains are of equivalent staining quality. 

The eosin stain is a fine powder similar in appearance to a sample 
of eosin Y, certification No. NE-4. of the National Aniline and Chemi- 
cal Company. The Gruebler stain has about the same solubility in 
water and in 95% alcohol as the “water and alcohol soluble” Ameri- 
can stain and the solutions are identical in appearance. Either in an 
aqueous solution or in an alcoholic solution the stains behaved 
similarly suggesting near equivalence in quality. 

On the basis of these trials it appears that those who use certified 
American stains today have the equal in reliability of the famous 
Gruebler* stains of the first decade of the century. — ^T. M. McMil- 
LiON, Geneva Col., Beaver Falls, Pa. 

^The writer is indebted to Dr. H. J. Conn for supplying information about the his- 
tory of the German firms. 

Samples of the Gruebler hematoxylin and eosin mentioned have been added to the 
collection of the Biological Stain Commission. Investigators who wish samples of the 
stains for comparative studies may obtain them from the writer on condition that the 
results of trials be reported to the Stain Commission. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OP BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 


BOOK REVIEWS 

JOHANSEN, DONALD A. Plant Microtechnique. 6x9 in. 523 pp. Cloth. 

110 illustrations. McGraw-Hill Book Co., Inc. New York, N. Y. 1940. 

$4.50. 

This book, with about 500 pages of text, is perhaps the largest publication that 
has yet appeared in this country dealing exclusively with the field of botanical 
microtechnic. It is very attractively put up and illustrated largely from photo- 
graphs of microscopic material prepared by the author. As he has spent much 
of his time in recent years preparing and marketing microscopic specimens, the 
material from which these photographs are prepared is excellent, and his ex- 
perience with the microtechnical methods involved qualifies him to write on 
the subject. 

The book is divided into two sections: the first of approximately 200 pages on 
“General Methods’*, and the second, of about 300 pages, entitled “Special 
Methods for the Various Phyla**. The first of these two sections is a very 
adequate presentation of the methods employed in plant microtechnic with for- 
mulae of the most important solutions used in these methods; two of the sixteen 
chapters are devoted to stains and staining procedures. The second section of 
the book contains fifteen chapters, each dealing with special methods needed in 
the study of one of the large divisions of plants. Altho this is a somewhat un- 
usual method of presenting the subject, it should prove useful to the student in 
this field. — H. J, Conn. 


MICROSCOPE AND OTHER APPARATUS 

BORRIES, B. V., and RUSKA, E. Atifbau imd Leistung des Siemens-ttber- 
mikroskopes. Zts. wiss. Mikr., 56, 317. 1939. 

This article presents a concise, informative description of the new Siemens* 
supermicroscope compared with his two earlier models built by the same firm. 
This instrument is about as compact as a modern X-ray machine and but slightly 
more difficult to operate. Two photographs of the apparatus with diagrams 
comparing the conventional and 'electron microscopes, together with the de- 
scription of the construction and operation of the latter, are included. — J. M. 
Thuringer. 

MASON, W. Apparatus for cutting frozen sections on the rocking micro- 
tome. J. Techn. Methods & Bull. Ini. Assoc. Med. Museums, 19, 86-8. 1939. 

An apparatus is described for freezing sections which does away with the neces- 
sity for a freezing microtome. The object-holder of the rocking microtome is 
modified to allow of the application of COj by cutting away the jaws into which the 
wooden blocks are clamped. Upon the resulting flat top and directly over the 
hole in the center is soldered a metal cap about 3 cm. in diameter by 1.5 cm. deep 
with holes in the sides which allow COa to escape. The object-holder is attached 
to the COa cylinder by means of a brass rod 3.5 cm. long, having an external diam- 
eter such that it just fits the shaft of the object-holder. A hole 3 mm. in diameter 
is drilled thru the center of the rod, and the lower part is threaded to fit a brass 
nut having the same size thread as the COa cylinder. If the gas is applied in a 
steady gentle stream, the interior of the cap fills with COa snow and the tissue 
will remain frozen long enough for sectioning. — Jean E. Conn. 
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REESE, J. D. A useful apparatus for staining slides. J. Techn, Methods & 

Btdl. Int Assoc, Med, Museums, 19, 88-5. 1939. 

An apparatus has been designed for staining slides which enables one to adjust 
the rack to a horizontal position and permits the dye to be poured back into the 
bottle without waste. A ring stand is used which has an upright bent at right 
angles about 2 in. from the end. A clamp holder is attached to the bent portion. 
The slide holder is made of stout brass wire, rectangular in shape, with a short 
metal rod attached to one end. By placing the rod in the free arm of the clamp 
holder, the rack may be easily adjusted to the horizontal. Small knobs of solder 
placed at intervals of about an inch along the rack keejp the slides apart. A 
piece of monel metal with small metal “stops’* opposite the spaces for the slides 
is soldered to one side of the rack in a slightly inclined position. When the rack 
is tilted, this piece of metal acts as a drain allowing the dye to flow down the in- 
cline into a bottle. — Jean E, Conn. 


PHOTOMICROGRAPHY 

KROGH-CHRISTOFFERSEN. A. Das Mikrophotographieren ohne photo- 
graphische Gerflte. Zts. wiss. Mikr., 56, 301. 1939. 

Photomicrography, without the use of cameras, by projection of the micro- 
scopic image directly upon suitable projection paper is described. A contact 
print from the paper negative obtained produces the finished picture. Any one 
interested in this method is referred to articles on the well-known paper negative 
processes. — J. M. Thuringer. 

SMITH, HILTON A. A technique for making photomicrographic prints in 
color. J. Techn. Methods dc Bull. Int. Assoc. Med. Museums, 19, 45-51. 1939, 

The author describes a method of adapting Eastman’s “Wash-off Relief 
Process” to photomicrography. Since most sections are stained only in two 
colors, they can be reproduced by using only two negatives instead of three as is 
usually required. This method is described for tissues stained with hematoxylin 
and eosin, altho it may be adapted for other stains by using different filters. 
The A negative is exposed with the red light of two Wratten filters in combination, 
B (No. 58) plus E (No. 22). The corresponding positive is printed in the com- 
plementary color, a shade of blue, and reproduces the hematoxylin-stained nuclei. 
The red eosin is reproduced by the B negative which is exposed thru green filters. 
The writer found B (No. 58) plus H (No. 45) to be satisfactory; the complemen- 
tary color, used in printing, is of eosin shade. The type of film preferred by the 
author is Process Panchromatic for the A negative and Panatomic for the B 
negative. 

Chromatic aberration may be prevented by making a slight change in length 
of camera bellows between the two exposures. With a Bausch and Lomb type 
H camera, a 16 mm. aprochromatic objective and an 8X compensating eye- 
piece, the bellows will need to be about 1.5 mm. shorter for the B picture than for 
the A. The exact amount, however, must be determined by experiment. 

In selecting dyes, Eastman’s “A” dye (blue) was found satisfactory, but not 
the “B” dye. To replace the latter, the writer uses a mixture of orange G 
(C. I. No. 27), 2 vol., Bordeaux red (C. I. No. 88), 1 vol., and amaranth (C. I. 
No. 184), 1 vol. The total mixture is used in a 0.3% aq. solution. 

For further details the author refers to publications of the Eastman Kodak Co. 
— Jean E. Conn. 

DYES AND THEIR BIOLOGICAL USES 

HdBER. B. and BRISCOE- WOOLLEY, P. M. Conditions determining the 
selective secreti^m of dyestuffs by the isolated frog kidney. J. Cellular dt 
Comp. Physiol., 15, 35. 1940. 

The influence of the molecular configuration of a number of sulfonic acid 
dyes of the mono-azo, dis-azo and triphenylinethane groups on their secretion 
by the proximal tubules of the isolated Ringer-perfused frog kidney has been 
studied. 
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The sulfonate derivatives of mono-azo and dis-azo dyes are secreted by the 
kidney tubules and are found in the secretion in a concentration higher than that 
injected into the renal portal vein, provided that the sulfonate groups are ar- 
ranged in a special manner. The triphenylmethane dyes do not undergo any 
secretory transport across the kidney tubules. Lipoid solubility of the dyes 
favored their secretion but was not indispensable. 

From the data it appears that for active secretion of the dyes to occur, a bi- 
lateral elongated molecule, with the sulfonate groups on one half of the molecule, 
is necessary, whereas if sulfonate groups are located at the two ends of the mole- 
cule, the secretion of such dyestuffs is prevented. It is suggested that the first 
stage in the process of secretion is the anchoring of the dye on the cell surface by 
the organophilic non-polar portion of the molecule, the hydrophilic polar part 
(containing the sulfonate groups) attaching at the aq. surface. — L. Father. 

KROLL, H., STRAUSS, S. F., and NECHELES, H. Concentration and de- 
tection of a dye in abscesses. Proc. Soc. Exp. Biol. & Med., 43, 228-34. 1940. 

To 100 mg. of an acid dis-azo dye, T 1824 (Evan’s blue), in 15 cc. of water, aq. 
bromine was added, drop by drop, until the theoretical amount (2, 3 or 4 atoms) 
had been taken up. This was injected intravenously into dogs having abscesses, 
produced within 24 hr. after the injection of bacteria and foreign material. The 
abscess ti.ssue was analyzed 20 hr. later. Best results were secured with mono- 
brominated dye. Fixation of the dye by abscess tissue was regarded as due to 
absorption on the cell membrane and retention by solution of dye in the lipoid 
material of the cell wall. — M. S. Marshall. 

LISON, L., and FAUTREZ, J. L’4tude physicochimique des colorants dans 

ses applications biologiques. — Etude critique. Protoplasma, 33, 116-51. 

1939. 

This is a critical analysis of the way in which many biologists have used dyes 
with little or no understanding of the varied properties of the dyes and have 
drawn conclusions which tend to be erroneous. An example given is the use of 
dyes in testing the lipoid nature of cell membranes by comparing the penetrability 
of the dyes with their solubility in fatty materials, without appreciating the vari- 
ability of dye solubility in different fats and oils. There are also the investiga- 
tions on the ultra filter theory by comparing intracellular penetration with the 
diffusibility of the dyes in solution without considering the nature of the diffusion 
medium. The authors stress the importance of understanding the physico- 
chemical properties of the dyes, especially in biological media. 

The length of the article limits a description to an enumeration of the chapters 
as follows: (1) Nomenclature and classification; (2) Chemical reactions and trans- 
formations, e.g., reducibility, formation of basic carbinols (pseudobases) and 
metachromasia; (3) Diffusibility and dispersibility in water, gels and dialysis; (4) 
Liposolubility, varying according to the lipoid material used and the possibility 
of hydrophily of some lipoids; (5) Electric charges; (6) Flocculability; (7) Electro- 
capillarity and surface activity (tensio-acti vit6) ; (8) Physicochemical modifica- 
tions in colloidal media, especially in serous media. A list of over 100 references 
is appended. — Robert Chambers. 

MIRIMANOFF, A. Remarques sur la secretion des tentacules de Drosera. 

Notes histochimiques. Protoplasma, 33, 211-14. 1939. 

The author tested the reaction of the secretion to various agents by several 
methods, the best of which he found to be the following. Filter paper was moist- 
ened with a given reagent, then dried and a leaf of Drosera placed on the filter 
paper so that only the tips of the tentacles were in contact with the filter paper. 
Any reaction which took place at the points of contact was considered to be the 
result of the secretion at the tips of the tentacles. The reagents used were silver 
nitrate, parachlor-indophenol, o-nitroso-nitro benzol, ferric chloride, sodium 
nitro-prussate, Fehling’s solution and potassium ferricyanide with ferric chloride. 
All showed the presence of a reducing substance. The results obtained convinced 
the author that the secretion contains ascorbic acid. — Robert Chambers. 
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ANIMAL MICROTBCHNIC 

COOKE, JEAN V., and BLATTNER, RUSSELL J. Vital staining of virus 
lesions on chorio-allantoic membranes by trypan blue. Proc. Soc. Etp, 
Biol & Med,, 43, 255-6. 1940. 

One cc. of trypan blue, 0.5% aq., is placed on the membrane of the infected 
embryo; the egg is gently rotated and incubated 10-30 min. The membrane is 
removed, washed in saline and fixed flat in 10% formalin for a few minutes. The 
membrane is then drained, flattened on a 2x2 in. slide and mounted in glycerin 
gelatin, (50% glycerin, 5% gelatin, 1% phenol). Mounting is done at 70® C. 
The edges are sealed with balsam or asphalt. — ii. S. Marshall 

INGLEBY, HELEN, and HOLLY, CLAIRE. A method for the preparation 
of serial slices of the breast. J, Techn. Methods dc Bull Int, Assoc, Med, 
Museums, 19, 98-6. 1939. 

The following method is described for making serial sections from whole breasts: 
Fix breast by suspending it in a gauze sling in a jar of 4% formaldehyde; leave 
jar at least 24 hr. in the refrigerator room; remove breast from solution, wrap in 
a wet cloth and freeze. (The commerical ice cream freezer is handy for rapid 
freezing. The slicer put out by the American Slicing Machine Co. is the most 
satisfactory for making the serial slices.) After slicing, pile sections in order. 
(DifiBcult sections may be received in a bowl of water, floated onto numbered 
pieces of paper and stacked.) Fix sections a few hours; rinse in dist. water; 
stain 24 hr. in a single layer in a filtered solution of 5 cc. Harris’ hematoxylin in 
100 cc. dist. water; turn once to insure even staining; differentiate in acid alcohol; 
wash until blue; 70% alcohol, 1-2 hr.; 95% alcohol, 6-8 hr. (2 changes); abs. 
alcohol, 2-4 hr. (2 changes); benzine, 2-4 hr. (2 changes); store sections in mineral 
oil until required for use. Then transfer to oil of wintergreen (2 vol.) and benzol 
benzoate (1 vol.) for about 1 hr. before examining under the dissecting microscope. 
Masson’s iron hematoxylin is an alternative stain recommended if photography 
is contemplated. After study sections must be returned to mineral oil. 

The advantages of this method are: Every part of the tissue may be examined 
grossly; a three dimensional view is obtained; a whole breast can be ready for 
examination in 5 days; parafiin sections can be made at any time from any part 
if higher magnification is desired. — Jean E, Conn, 

JALOWY, BOLESLAW, and CHRZANOWSKI, BRONISLAW. Einige Bqr- 
merkungen fiber den Vorversilberungsprozess. Zts, vnss, Mikr,, 56, 334. 
1939. 

The authors review the theories advanced concerning the action of silver salts 
in impregnation processes (primary and secondary impregnations). Their work 
deals with the action during primary impregnation of tissues (preargentation as 
distinguished from postargentation when the silver salts are applied after pre- 
liminary treatment with suitable fixative or mordant). They conclude, on the 
basis of their investigation, that during preargentation the chlorine ions play the 
exclusive role in forming light sensitive AgCl. 

They demonstrate that chlorine ions could be rapidly removed from the 
mesentery and other tissues by rinsing in large quantities of dist. water or by 
previous fixation with 10% or 20% formalin. 

The AgCl formed during preargentation is converted into metallic silver under 
the action of light. This process does not begin spontaneously and when in- 
augurated thru light does not progress further. Pure silver albuminates do not 
darken with the action of light; their role is limited to the formation of a stroma 
(substrate) in which the granules of metallic silver are deposited. Silver phos- 

§ hate, ortho-, meta-, and pyro-phosphate are likewise insensitive to light. — J, M, 
'huringer, 

KRAMER, FRANK M. Macroscopic staining of anatomic and pathologic 
specimens. J, Techn, Methods ^ Bull Int, Assoc, Med, Museums, 19, 72-8. 
1939. 

Methods are described for the macroscopic'staining of fat, iron, calcium, amy- 
loid, and the brain. The following method is recommended for staining fat: 
Fix in formalin; cut a fresh surface and immerse in a sat. solution of Sudan III 



LABORATORY HINTS FROM THE LITERATURE 


125 


or “scharlach R” (i.e. Sudan IV) in 70% alcohol until the fat has assumed a 
brilliant red color; avoid overstaining; decolorize in 95% alcohol for 12 hr. or 
more; wash thoroly in running water; mount in weak formalin. Fat-products of 
degeneration are also stained, but normal fat is stained more intensely. 

For iron, the Berlin blue method is recommended as follows: Place specimen in a 
freshly prepared solution of equal parts 2% K4Fe(CN,)6 and 1% HCl, until the 
desired reaction takes place; wash; preserve or mount in 70% alcohol. 

The following silver nitrate method is recommended for staining calcium: 
Wash formalin-fixed specimen at least 24 hr. in running tap water; process thru 
several changes of dist. water for about 24 hr.; stain in the dark for 6-15 hr. in 
1% AgNO., in dist. water; rinse in dist. water without exposing to light; place for 
a full day in 5% hypo solution; wash thoroly; mount in 50% alcohol or Kaiser- 
ling's preservative. Calcium may be stained a vivid pink color by alizarin dyes 
as follows: Stain 12 hr. in a 1:10,000 solution of alizarin red S, made basic by add- 
ing a small amount of KOH; differentiate for several days in equal parts of alcohol 
and glycerin, exposing jar to sunlight; mount in an alkaline preservative, e.g. 
Kaiscrling’s with a small amount of KOH added (1:1000). 

Immersion in Lugol's iodine solution stains amyloid an intense brown, made 
sharper by adding weak H2SO4. To prevent fading, equal parts of 2% Lugol's 
and 1 % H2SO4 are used as preservative. 

The best method for staining the brain is as follows: To prevent tinting of the 
white matter, first process the specimen for a few min. in a phenol solution 
(phenol crystals, 80 g.; HCl, 3 cc.; CUSO4, 10 g.; dist. water, 2000 cc.); immerse 
in cold tap water; stain in 0.5% nigrosin solution; rinse and examine occasionally 
to determine progress of staining; when the correct intensity is reached, remove 
“excess" dye with weak alcohol; rinse in running water; mount in weak formalin. 
This is the only method in which the intensity of staining can be favorably con- 
trolled. — Jean E. Conn. 

LENDRUM, A. C., and McFARLANE, D. A controllable modification of 
Mallory’s trichromic staining method. J. Path. & Bad., 50, 381-4. 1940. 

By applying the stains of the Mallory technic one at a time the effects desired 
may be attained with greater assurance. For the nuclear stain the following 
procedure is used: Allow 2.5 g. iron alum to dissolve over night at room temp, 
in 50 cc. dist. water. Add to this 0.25 g. celestin blue (C. I. No. 900) and boil the 
mixture 3 min. Filter when cool, and add 7 cc. glycerol. Stain in this solution 
10-20 min. Rinse in water. Add filtered Mayer’s hemalum; stain 5-10 min. 
Rinse in 95% ethanol. Differentiate in acid alcohol (1% HCl in 95% ethanol) 
until the red color ceases to come off. 

After this step, the cytoplasm is stained as follows: Treat with 0.2% orange G 
in 80% ethanol .saturated with picric acid, 2 min. to Ifi hr. Rinse in water 
30 .sec. to 2 min. From a filter add fuchsin-ponceau .solution (prepared by mixing 
1% acid fuch.sin in 1% acetic acid with 1% ponceau 2R, C. I. 79, in 1% acetic, 
and adding 2.5 cc. of 10% NaaS04 to each 100 cc. of dye solution to inhibit mold 
growth). Stain for 15 sec. to several min. Rinse in 1% acetic acid and examine. 
Decolorize connective tissue in 1% phosphomolybdic acid; do not decolorize 
completely. Tissue fixed without chromate is sufficiently decolorized in 1-2 
min. Stain in 2% soluble blue (C. I. 706) in 1% acetic acid, 2-10 min.; or in fast 
green F.C.I'\ in 1% acetic, 2-10 min. Rinse in 1% acetic acid and examine; if 
satisfactory, dehydrate rapidly and mount. 

By this technic the nuclei stain dark red and the blood is colored distinctly 
different from the fibrin. This nuclear stain is more resistant to the action of 
picric acid than iron alum hematoxylin. The celestin blue solution should be 
replaced every 6 months; the other stain solutions last longer. The nuclear stain 
may appear to be entirely removed in the acid alcohol, but a mordanting effect is 
achieved in the nucleus that is not affected by picric acid and which fixes the acid 
fuchsin. Excess fuchsin staining may be remedied by immersion in the picric- 
orange-G solution. To emphasize color differences for photography, sections 
may be mordanted before staining in Hollande’s solution without acetic acid. 
Poorly stained or faded sections can be re-stained by immersion in picric orange G 
or in a saturated solution of picric acid in 80-100% alcohol for 30-60 min., 
then rinsed and restained. Biebrich scarlet can replace the fuchsin-ponceau 
mixture. “Revector” dyes were used by the writer. — S. H. Hutner. 
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LILLIE, R. D. The effect of hydrogen-ion concentration of formaldehyde 
used in storage for varying periods on staining of tissue. J. Techn. Methods 
it Bull. Int, Assoc. Med. Museums^ 19, 89~92. 1939. 

The author reports experiments which show that formaldehyde solutions buff- 
ered to pH 7.5 preserve staining reactions of tissues for Romanowsky staining in 
particular and for nuclear staining in general much better than does formaldehyde 
not so buffered. The need for further work on this point is indicated. — Jean E. 
Conn. 


MICHAEL, E. G. Rapid method of staining frozen sections of tissues re- 
quiring ixnmediate diagnosis. Amer. J. Clin. Path., Tech. Suppl., 4, 47-9. 
1940. 

The writer recommends the following rapid technic: Put tissue in 20 cc. of 
10% formalin, boil 1 min. Cut sections and put in dist. water in a Petri dish. 
Put a section on a slide in dist. water in another Petri dish. Blot, cover with 
celloidin in alcohol-ether, and blot again. Put in dist. water, 20 sec. Remove. 
Cover with filtered Delafield’s or Ehrlich’s hematoxylin, 20 sec. Rinse in dist. 
water. Cover with 1% eosin Y in 95% alcohol, 15 sec. Add 3 drops of Mallin- 
crodt’s new beech wood creosote without removing the eosin. As soon as it 
penetrates, add 1 drop of Canada balsam in xylol and apply a cover slip. Wipe 
off excess mixture of eosin, creosote and balsam with a piece of gauze moistened 
with xylol. — G. H. Chapman. 


OKLAND, FRIDTHOF. Untersuchungen fiber Osteoblasten in Schliffen 

und Ausstrichen. Zts. wise. Mikr., 56, 345. 1939. 

This work is based on the Rupprecht and Krompecher methods of preparing 
ground bone sections with combined fixation and staining. The author suggests 
the following modifications. Thin pieces of cranial vault of mouse, rat, or guinea 
pig (5 mm. sq.) are fixed for 24 hr. each in 60%, 95%, and abs. alcohol, and 
xylol. They are then ground on small carborundum hones saturated and kept 
wet with xylol. The thin sections are rinsed in clean xylol and brought into abs. 
alcohol, 5 min.; methyl-green-pyronin (Pappenheim, Grtibler), 24 hr.; abs. 
alcohol, 10 min.; xylol, 1 hr.; neutral balsam. Results may be varied by previous 
in toto staining with Nile blue sulphate (sat. solutions in 60%, 95%, and abs. 
alcohol), then proceeding as above including the methyl-green-pyronin stain 
after grinding sections. 

Bone marrow smears for control preparations may be stained with May- 
Gruenwald (similar to Wright’s) or in the following way: a) methyl-green- 
pyronin, 3-5 min.; b) rinse in dist. water; c) abs. alcohol, xylol, and neutral 
balsam. 

Results: cytoplasm stains red; characteristic vacuole, colorless. — J. M. Thur~ 
inger. 


PARMENTER, C. L. Chromosome numbers in Rana fusca parthenoge- 
netically developed from eggs with known polar body and cleavage histories. 
J. Morph, and Physiol., 66, 241-60. 1940. 

Modifications of Bouin’s solution (B-3 and B-15 without urea) are used in 
fixation. Since alcohols shrink the jelly into an unremovable, thin, tough coat, 
the eggs should be washed and preserved in 4% formalin, with frequent additions 
of LiiCOj during washing. The following procedure is recommended: Before 
embedding, place eggs in 35% alcohol ana dissect jelly from the eggs with very 
fine insect needles. Dehydrate and clear eggs in 30-min. successive baths of 
yi dioxan, % dioxan, and 2 changes of pure dioxan. Infiltrate successively in 
equal parts of dioxan and soft parafiin at 47^ €., soft paraffin at 47° €., and hard 
paraffin or tissuemat at 56° C. for about 15 min. each. Section eggs at 13 /i, 
with the knife passing thru both poles simultaneously. Of several stains used, 
Heidenhain’s hematoxylin without counterstain, and safranin followed by light 
green or fast green give the most satisfactory results. — Elbert C. Cole, 
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PERRY, I. H., and LOCHHEAD, M. S. Histological technique for the 

pituitary gland of the mouse. «/. Techn, Methods & Bull, Int Assoc, Med. 

Museums^ 19, 101-3. 1939. 

A reliable differential stain for the pituitary of the mouse is described as follows: 
Remove the gland as rapidly as possible from the anesthetized animal by reflecting 
back the skin over the head and cutting the skull from its base. Cut out a wedge 
of bone around the pituitary and put into the fixing solution without handling. 
After hardening 15-30 min., dissect from the bone with needles under a binocular 
microscope without removing from the fixative. Transfer the pituitary with a 
pipette. 

Fixation and embedding: Fix 4 hr. in Zenker-formaldehyde (95 cc. Zenker 
plus 5 cc. neutral 39% formaldehyde. Add the formaldehyde to the Zenker 
immediately before use). Wash 4 hr. in dist. water (many changes); dehydrate 
in 50% and 60% alcohol for hr. each; leave over night in 70% alcohol; 70% 
iodized alcohol, 1 or 2 hr.; 80%, 90% and 100% alcohol, 2 hr. each; ether-alcohol, 
2 or 3 hr. at 36° C.; one day each in 10%, 25% and 50% nitrocellulose, or 2%, 
4%, 6%, 8% and 16% celloidin; harden, and cut at 4 jl. 

The slides are stained using the technic described by Koneff (Stain Techn., 13, 
49-52, 1938) with the following modifications: Before staining, leave 12 hr. in 
3% potassium bichromate, and rinse in dist. water. In step 1 treat with anilin 
alcohol 18 hr. instead of 45 min. In step 3 leave in azocarmine solution 4 hr. 
at 56° C. and 14 hr. at room temp. 

The results are: Basophiles light blue with bluish-red nuclei; two types of acido- 
philes shown, one stained orange, the other deep red; nuclei of the acidophiles 
pink, bluish red or dark red; chromophobes gray with nuclei usually red; mito- 
chondria in the basophiles always stained red. — Jean E, Conn. 


SCHALM, O. W., and HARING, C. M. A technique for reducing soft-tissue 
organs to thin serial slices, with special reference to its use on bovine mam- 
mary glands. J, Techn. Methods & Bull. Int. As,wc. Med, Museums, 19, 
97-100. 1939. 

A technic is described by which the entire bovine udder may be reduced to 
serial slices. The procedure is as follows: Remove the entire mammary gland 
at slaughter; milk out as much secretion as possible; inject the duct and vascular 
systems with 8% formaldehyde, using a 5-liter aspirator bottle fitted with a rub- 
ber bulb for raising the pressure in the bottle. Inject the vascular system first 
thru the mammary artery of each mammary half; ligate the stumps of the large 
vessels as the formaldehyde escapes; continue injection until all the vessel stumps 
are so closed. Inject the duct system of each quarter thru the teat canal until 
the quarter is distended and tense. A round wooden applicator may be inserted 
into the teat canal to avoid distortion during hardening. Suspend the entire 
udder in 4% formaldehyde until thoroly hardened (2-6 weeks); .separate the mam- 
mary halves along the median line; trisect the halves by cutting thru the center 
of each quarter from the tip of the teat to the base of the gland; slice each piece 
in an electrically-driven meat-slice r, making the slices from 3-5 mm. in thickness; 
attach paraffin-coated tags to each .slice for identification; wrap together in cheese- 
cloth; store in 4% formaldehyde. The procedure may be suspended at any stage 
as long as the tissues are kept submerged in parafiin. 

The thin .slices may be dehydrated in a graded series of either dioxan or tertiary 
butyl alcohol and infiltrated with paraffin. The slices are cooled between two 
glass plates, excess paraffin removed by gentle heat, and a protective coat of 
white shellac applied. Slices so prepared are best observed by transillumina- 
tion. — Jean E. Conn. 

VRAA-JENSEN, G. Eine Method zur DoppelfMrbung von Obersichtsprfipa- 
raten des Zentralnervensyatems. Zts. wiss. Mikr,, 56, 356-8. 1939. 

This method is suited for “survey sections” of the central nervous system with 
excellent contrast between myelinated fibers and nerve cells. Sections are cut in 
paraffin (15 jU) and celloidin (20-25 /i). 

Technic; 1) Deparaffinize. 2) Dist. water, 2 changes. 3) Stain in iron 
hematoxylin at 50-55° C. (paraffin sections, 10-15 min., celloidin sections, 20-30 
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min.)* Prepare by mixing equal parts of 4% aq. FeNH4(S04)2 and 1% 
hematoxylin solution (10 ml. ripened solution hematoxylin to 00 ml. dist. water) 
immediately before use. 4) Tap water, 2 changes. 5) Differentiate in 4% aq. 
FeNH4(S04)a (paraffin sections until the blue color is no longer visible thru the 
under surface of the slide; celloidin sections until the celloidin is colorless). 
6) Tap water, 3 changes. 7) Differentiate, controlling with microscope, until 
cells just lose their stain in the following solution: 10 g. sodium borate, 12.5 g. 
K3Fe(CN)6 to one liter of dist. water. 8) Dist. water, 2 changes. 9) Rinse 
5-10 min. in Vlesschouwer’s pH 11 buffer solution (97.3 ml. of 0.53% aq. NaaCOj 
and 2.7 ml. of 1.91% aq. NaBOj). 10) Stain paraffin sections, 4 hr., or celloidin 
sections, 2 hr. in the following solution: Dissolve 0.1 g. Kernechrot (Hollborn), 
in 100 ml. 5% Ala(S04).i by heating slowly, stirring constantly, and bringing to 
boil for 5 min.; allow to cool to room temp, and filter; add sufficient water thru 
the filter to bring the filtrate to 100 ml.; for every 5 vol. of the stain add 1 vol. 
AT/l NaOH. 11) Dist. water, 2 changes. 12) Dehydrate thru xylol and mount 
in balsam. 

Results: Myelin sheaths, dark blue; nerve cells, connective tissue, non- 
myelinated fibers, and nuclei of neuroglia stain red; nerve cells stain most brilliant- 
ly while the intensity of the other structures gradually diminishes in order given. 
In the cerebrum the best results are obtained with celloidin. — J. M. Thuringer, 


PLANT MICROTECHNIC 

TANAKA, N. Chromosome studies in Cyperaceae. VI. Pollen develop- 
ment and additional evidence for the compound chromosome in Scirpus 
lacustris L. Cytologia, 10, 348-362. 1940. 

In connection with a cytological study of pollen development, the following 
recommendation is made: 

After aceto-carmine stains, seal the cover-glass in place with melted ^‘valap”, 
a mixture of 2 parts vaseline, 2 parts lanolin, and 1 part paraffin, applied with a 
glass rod. If necessary, remove the valap with chloroform. — V it gene Kavanagh, 


MICROORGANISMS 

BRUNER, D. W., and EDWARDS, P. R. Application of the endospore stain 
to blood smears from opsonophagocjrtic tests. J. Lab. & Clin. Med., 25, 
543-4. 1940. 

This stain permits an accurate count of phagocytosed bacteria. A smear is 
prepared from the test material as follows: Spread the contents of a 2 mm. loop 
over 4 sq. mm. of a slide; air dry; fix by flaming 3 times; apply 5% aq. malachite 
green, 5 min.; wash 10-20 sec. in tap water; apply 0.5% aq. safranin, 10 sec.; 
wash quickly with tap water; dry and examine. The method is not applicable 
to all species of bacteria, for some do not retain the green in the presence of the 
safranin. Staphylococci are stained red. Streptococci are stained red for the 
most part but a few cells stain green. Some Gram-negative bacilli are stained 
red and others green. This technic gives excellent contrast between bacteria and 
white blood cells. — John T. Myers. 

CANSEY, 0. R. Description of three species of frog microfilariae with notes 
on staining methods. Amer. J. Hyg., 30, 117-21. 1939. 

In the course of the writer’s investigations of infected frogs, four stains for blood 
smears were employed: (1) Hemalum. Dried smears were dehemoglobinized 
in saline, placed in warm 70% alcohol for 15 min., passed thru tap water, then 
thru slightly alkalinized water and placed in the stain for 3-5 hr. They were 
destained in 70% alcohol containing 1% HCl until differentiated. After washing 
in tap water they were passed thru 70, 80, 95 and 100% alcohol, cleared 5 min. 
in xylol and mounted in balsam. (2) Methyl-green-pyronin : 0.2 g. methyl 
green and 0.075 g. pyronin in 100 cc. of isotonic NaCl solution. After being 
dehemoglobinized in saline, smears were placed in the stain for 12-36 hr., washed 
and mounted. (3) Azure-II-eosin. A stock solution of azure II was prepared 
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by adding 1 cc. each of 1% aq. azure II and 1% aq. NaiCO^ to 500 cc. of saline; 
this was diluted in 24 vol. of saline for staining. Dehemoglobinized smears 
were stained in the dilute azure for 3-5 hr., removed, and without washing, 
several drops of 0.025% eosin in saline added. A cover-slip was sealed in place 
with vaseline. (4) Vital azure II. Fresh blood was placed on a slide on which 
several drops of the stock azure II of No. 3 had been dried. After mixing, a 
cover-slip was put in place, and examination was made while fresh. — John T 
Myers. 

FITE, G. L. The fuchsin-formaldehyde method of staining acid-fast bacilli in 
paraffin sections. J. Lab. & Clin. Med., 25, 743-4. 1940. 

The most reliable means of staining acid-fast bacilli in sections is by the follow- 
ing method, washing in tap water between each step: Place in a solution, con- 
taining new fuchsin 0.5 g., phenol crystals 5.0 g., alcohol (methyl or ethyl) 
10 cc. and water to make 100 cc., for 12-24 hr. at 60° C. or 24-48 hr. at room 
temp.; transfer to freshly dist. aq. 5-30% formaldehyde, 5 min.; place in alcohol 
containing 2% of HCl, 10 min.; 1% aq. KMn 04 until brown, usually 2-5 min.; 
2% aq. oxalic acid, 1 min.; stain 2 min. in Harris’ hematoxylin; then in Van 
Giesen’s stain (acid fuchsin 0.1 g., picric acid 0.5 g., dist. water to make 100 cc.). 
Without washing, dehydrate in alcohol, clear in xylol and mount in balsam. 
Nuclei stain brown, connective tissue fibers red, muscle fibers yellow, and acid 
fast bacilli dark ultramarine blue. Lepra bacilli impossible to demonstrate by 
other methods were readily stained. — John T. Myers. 

HAKANSSON, E. G. A method of destroying the blastocysts (Blastocystis 
hominis) in fecal wet smears in order to facilitate the examination of £nda- 
moeba histolytica. J. Lab. & Clin. Med., 25, 546-7. 1940. 

Blastocysts can be ruled out by making the fecal preparations in water instead 
of isotonic saline. Blastocysts and protozoon trophozoites will disintegrate but 
cysts will remain for several hours. — John T. Myers. 

HORN US, G. J. P. Psittacose pulmonaire experimentale de la souris blanche. 
Ann. Inst. Pasteur, 64, 97-116. 1940. 

The following procedure is recommended for staining elementary bodies con- 
centrated from emulsified infected lung: Smear suspension on a slide; dry; fix 
with methyl alcohol; when nearly dry, rinse thoroly in tap water; stain in 1% 
toluidine blue. Rinse; differentiate in 1% eosin-orange (neither formula nor 
source of dye stated); rinse, dry and examine. Five min. in toluidine blue 
suffice for recognition of the elementary bodies; longer staining gives more intense 
colors. The bodies are violet blue. 

A modified Dominici technic is described for staining elementary bodies in 
sections. Fix in Bouin; cut paraffin sections and bring down to water; mordant 
1/2 hr. in Lugol’s solution; decolorize with NaiSzO,; rinse in water. Stain hr. 
in a mixture of 1% erythrosin, and 1% orange G. Wash in running water; stain 
5 min. in 1% toluidine blue. Differentiate in 0.2% acetic acid until the sections 
are rose-colored. Dehydrate and mount. Protoplasm of the cells is rose, with 
nucleus violet and elementary bodies clear blue. 

An alternative Giemsa method is as follows: Prepare sections after Bouin 
fixation; rinse in buffer (2% NaaHP04, 1% KH2PO4). Stain in Giemsa solution 
freshly prepared by adding 25 drops of dye to 25 ml. neutral water. Stain 12 hr., 
then an additional 36 hr. in fresh stain solution. Wash in running water; differ- 
entiate in a mixture of 1% orange G and 5% tannic acid until the section has an 
orange tint. Change the latter solution once or twice as it becomes saturated 
with the Giemsa stain. The results are cytoplasm yellow, nuclei brown, and 
elementary bodies intense violet. A color plate illustrates these effects. — S. H. 
Hutner. 

JOHNS, C. K., and HOWSON, R. K. Potentiometric studies with resazurin 
and methylene blue in milk. J. Dairy Science, 23, 295-302. 1940. 

Coefficients of correlation of the reduction test times and the Breed counts of 
individual cells on 369 samples of market milk were r =-0.711 ±0.017 for the 
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resaasurin test, using a definite pink color as the end-point, and r— -*0.651 d=0.020 
for the methylene blue test. The tubes were inverted every two hours in the 
reduction tests. The ratio of the resazurin reduction times to the methylene 
blue reduction times was approximately 3:4. The shapes of the time-potential 
curves obtained with the two dyes indicate that the shorter reduction time with 
resazurin is due to the more rapid initial drop in potential which occurs. Shortly 
below the point where the change to pink takes place, the curve flattens somewhat 
before again declining to reach the same final potential level as the milk to which 
methylene blue was added. In the range immediately following reduction to the 
pink, resazurin seems to have a greater poising action than does methylene blue 
at the same level of potential. More rapid reduction as a result of inversion of 
the tubes at hourly intervals is due to more active growth of bacteria. The 
resazurin test apparently is more satisfactory than the methylene blue test for 
grading samples containing considerable numbers of slow-reducing thermoduric 
organisms. — F, E. Nelson. 

MATUSZEWSKI, T., and SUPINSKA, J. Studies on the methylene blue 

reduction test. II. Comparison between the old and the modified methods. 

J. Dairy Research^ 11, 43--50. 1940. 

Methylene blue reduction tests were made on each of 185 milk samples, using 
both the old method and the new method of Wilson, in which the tubes are in- 
verted every half hour until reduction occurs. The new technic gave a shorter 
reduction time than the old, and smaller variations in the numbers of bacteria 
(determined by microscopic examination of stained preparations) corresponding 
to a given reduction time. The numbers of organisms actually present in the 
milks at reduction time approximated very closely the numbers calculated by 
means of equations whose derivation is presented. More bacteria were present 
at the time of reduction in the inverted tubes. Abnorinally short reduction 
times, possibly due to aeration before the test began, and unusually long reduc- 
tion times, apparently due to slowly active bacteria, were encountered at times. 
The authors believe the proposed modification constitutes an advance in the re- 
duction test technic. — F. E. Nelson. 

PARSONS, R. J. The staining of Negri bodies in formaldehyde and alcohol 

fixed tissues. J. Techn. Methods & Bull. Int. Assoc. Med. Museums, 19, 

104-8. 1939. 

The following procedure is described as a simple and reliable stain for Negri 
bodies in tissue fixed in formaldehyde or alcohol: Fix in 4% formaldehyde 18 hr. 
to 7 weeks or in 96% alcohol 18 hr. to 3 weeks. (It is preferable to dissect out the 
hippocampal gyrus before fixing and to prepare several cross-sectional blocks. 
The cerebellum should always be fixed.) Float paraffin sections cut at 4-5 /x 
directly onto clean cover slips or slides; dry over night in a warm oven or warm 
over a flame until the paraffin just begins to melt; remove paraffin from sections 
and bring to, 96% alcohol. Stain % min. in acidulated ethyl eosin prepared as 
follows: Aid 1.^ cc. of a solution of 1.0 g. ethyl eosin (National Aniline & 
Chemical Co., certified) dissolved in 100 cc. ethyl alcohol 96% and filtered before 
use to 94 cc. of a solution of 0.6 cc. acetic acid (Reagent Special, 99.5% acetic 
acid) in 99.4 cc. dist. water. Wash off excess stain in 96% ethyl alcohol, leaving 
sections a medium pink color. Stain 9 min. in borax-methylene-blue (methylene 
blue, 1.0 g.; borax, 1.0 g.; dist. water, 100 cc.). Rinse briefly in dist. water. 
Differentiate 9-5 min. in 0.95% acetic acid (99.5% acetic acid, 1.0 cc,; dist. 
water, 400.0 cc.), making sections a pale bluish-pink. Rinse in 96% alcohol; 
dehydrate as rapidly as possible in 9-3 changes of abs. alcohol; xylol (9 changes); 
mount in balsam. 

Results: Negri bodies bright orange-red with a vacuolated inner structure or 
a small blue central dot; Lyssa bodies bright orange-red, but uniformly stained; 
nucleoli dark blue; red blood cells an intense copper red; nuclei blue; Nissl sub- 
stance bright blue; cytoplasm of nerve cells pale pink; neuroglia pale pink. 
The differential coloration of the Negri bodies is so strildng that they can be found 
under low (XlOO) magnification, using higher magnification only for positive 
confirmation. This stain has been employed successfully on material from dogs 
and man. — Jean E. Conn. 
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STEINER, GABRIEL. A simple method of staining the spirochaetes in 
routine paraffin sections. J. Lab. & Clin. Med., 25, 204-10. 1939. 

The following technic is proposed: Dehydrate tissue blocks in graded alco- 
hols, clear in xylol, embed in paraffin, cut 9-10 thick and place in abs. alcohol 
(2 changes). Place sections in the following solution for 1-1 min.: uranium 
nitrate (4% in abs. alcohol), 20 cc.; gum mastic (25% irrabs. alcohol), 40-50 cc.; 
abs. alcohol, 20-30 cc. Wash in 3 changes of dist. water. Place in 0.1% aq. 
AgNO., for 1.0-1 hr. at 100° C. Dehydrate in graded alcohols. Place in 10- 
gum mastic (in abs. alcohol) for 5 min. Wash 3 times in dist. water. 
Reduce for 5 min. in 5% hydroquinone (hydroquinone, 10 g.; 12.5% alcoholic 
gum mastic, 1 cc.; dist. water, 200 cc.) Counterstain, if desired, with hematoxylin 
and eosin, cresyl violet, or fuchsin. Dehydrate, clear and mount. The method 
is simple, rapid and free from precipitates. — John T. Myertt. 

TAYLOR, DEAN M. A study of procedures for detection of coliform organ- 
isms in Minnesota drinking water. J. Amer. Water Works Assoc., 32, 98-104. 
1940. 

In order to find a method of detecting coliform organisms in water, less labor- 
ious and time consuming than the Standard Methods “completed test”, 1,534 
samples of drinking water were tested using (1) that method, (2) brilliant green 
lactose bile and (3) fuchsin lacto.se broth. The second compared very favorably 
with the first and might advantageously replace it. For isolating coliform or- 
ganisms, the alternative “completed test” of Standard Methods, employing brilliant 
green lactose bile, was preferable to the usual “completed test”. — Merritt N. 
Pope. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stains approved 
since the last one listed in the April number of this Journal, 

Stains Certified Mar. 1, to May 31, 1940* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Objects of tests made 
by Commissionf 

Date 

approved 

Nigrosin WS 

CNi-3 


For negative staining of 
bacteria 

As histological and cyto- 
logical stain 

Mar. 18, 1940 

Chlorazol black E 

NBc-1 


Mar. 18, 1940 

Eosin Y 

CE-10 

»*% 

As histological stain and 
as a constituent of blood 
stains 

Apr. 1, 1940 

Crystal violet 

CC-IO 

90% 

As histological, cytological, 
bacteriological stain, 

and in bacteriological 
media 

Apr. 1, 1940 

Carmine 

LCa-2 


As histological and cyto- 
logical stain 

Apr. 4, 1940 

Carmine 

NCa-7 


As histological and cyto- 
logical stain 

Apr. 4, 1940 

Alizarin'red S 

LAr-2 


As stain for bone 

Apr. 10, 1940 
May 10, 1940 

Congo red 

NQ-8 

87% 

As histological counter- 
stain 

Nigrosin 

NNi-7 


For negative staining of 
bacteria 

May 16, 1940 

Eosin Y 

NE-15 

87% 

As histological stain and 
as constituent of blood 
stains 

May 23, 1940 

Crystal violet 

NC-21 

90% 

As histological, cytologi- 
cal, bacteriological stain, 
and in bacteriological 
media 

May 24, 1940 

Brilliant green 

NBg-9 

94% 

For use in bacteriological 
media 

May 31, 1940 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

tit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 








FOR CUTTING SERIAL SECTIONS THRU THE BRAIN 


Wade H. Marshall, Department of Physiology, and Laboratory 
of Physiological Optics, Wilmer Ophthahnological Institute, 
School of Medicine of Johns Hopkins University, 

Baltimore, Md. 

Abstract. — ^The availability of CO2 ice makes it practical to cut 
large blocks of cerebral tissue by the freezing method. If the tissue 
is first treated with 20-30% ethyl alcohol for sufficient time to secure 
unif orm penetration of the alcohol (about 24 hours), formation of 
hard ice crystals can be controlled and serial sections 25-100 p thick 
can be cut with negligible loss. The alcohol can be added to the 
fixative used for perfusion, or it can be added at any time later in the 
fixing process, or after fixation is completed. The sections are 
cemented to the slide and groups of slides are manipulated thru 
staining processes in glass trays. Ordinary cell and fiber stains 
give satisfactory results. The method is particularly useful for 
certain neurophysiological pxirposes such as defining the location of 
electrode tracks and lesions and certain types of retrogrades. The 
Prussian blue test for electrol3rtically deposited iron can be con- 
veniently applied in conjunction with other stains, to determine the 
point at which a given action potential response was observed, if 
steel electrodes are used. 

The determination of the extent of ablations or of the locus of 
electrode tracks and electrolytic lesions in the brain is a problem en- 
countered in many studies of central nervous functions. For most 
of these purposes serial sections are either necessary or desirable. 
Three years use of the frozen section method has led to a procedure 
which is adequate for many purposes and which can be conducted 
with considerable economy of time. 

The chief obstacle to cutting serial sections of cerebral tissue by the 
freezing method is the formation of hard and brittle ice crystals which 
fracture the sections as they are cut. If the tissue is first treated with 
a 20-80% solution of ethyl alcohol for about 24 hours this difficulty 
can be avoided. The time required depends on the size of the block; 
enough time must be allowed to permit uniform penetration of the 
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alcohol into the tissue. It does not appear to matter how the alcohol 
solution is used. Any fixation solution to which alcohol can be added 
may be made up with sufficient alcohol to make a 20-30% solution. 
Thus the brain can be sectioned, without washing, 12-48 hours after 
perfusion of the brain. The alcohol can be also added after fixation 
has begun or is complete; or, after fixation, the brain may be washed 
overnight and then put into 20-30% alcohol in water for 24 hours and 
sectioned. In any case, the material to be sectioned should be cut 
into blocks approximately one centimeter thick. It is sometimes 
desirable to str4> off the pia and usually necessary to remove the 
extensive vascular tissue at the base of the brain. This can be done 
most safely the second day of fixation. 

When ready for cutting, the tissue is placed on a CO 2 ice freezing 
block, which has been covered by a piece of wet blotting paper. The 
solid CO 2 ice is ground in a mortar to a conglomerate of small pieces 
of ice and snow and the ice chamber is filled with the mixture. For 
large blocks a little 95% alcohol can be put into the ice chamber with 
the CO 2 ice to hasten the initial freezing, but the speed of freezing 
must be increased with caution. Any open places where definite 
structural discontinuities exist are filled with water. A narrow ice 
bank must be similarly built up around the edges of thick blocks. It 
is usually necessary to build up the bank and open spaces by adding 
water drop by drop, as the block freezes, over a period of 10-15 
minutes. As soon as the block is frozen thruout, most of the CO 2 ice 
is removed from the chamber. 

While formation of hard and brittle ice crystals is chiefly controlled 
by the low concentration alcohol solution, some precautions are 
necessary in cutting the sections. It is necessary to avoid freezing 
the block too quickly and to avoid freezing it any harder than neces- 
sary. With each stroke of the knife the cut section is removed by 
means of a camel’s hair brush kept wet with 50% alcohol, and it is 
necessary to paint any ice banks around the block and the colder 
portions of the block with 50% alcohol. This can be done in a 
second or two. The appearance of the surface, the force required to 
push the knife, and the sound the cutting produces are all guides to 
the estimation of the proper degree of hardness. A little experience 
teaches the correct judging of this part of the procedure. The 
essential thing is to keep the surface of the block near the freezing 
point; the sections are cut from a surface frozen only hard enough to 
cut cleanly. 

A Bausch and Lomb clinical microtome with an 11 cm. paraffin knife is used in the 
writer’s laboratory.^ The angle of the knife with thehlodc: is not critical; it may vary 

KHredit is due to Mr. J. I. Wexlin of the Bausch and Lomb Company for securing 
certain modifications of the frozen section microtome and for much helpful advice. 
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from 20® to 30®. The knife is usually set in a line perpendicular to the direction of 
motion. Tissue that has been fixed with acetic acid is cut by a razor blade clamped in 
a device which, in turn, is clamped in the regular knife clamps. There can be no 
objection to using this for any other type of work as we regularly cut with the knife 
fixed at right angles to the direction of motion. A freezing block is employed that is 
somewhat larger than that furnished with the microtome, but of the same general 
design. This block was cut out of a copper bar, but aluminum is probably to be pre- 
ferred. There is no reason why other microtomes cannot be used, but the Bausch and 
Lomb model can be easily altered to give displacements of over 75 fi. 

It is practical to mount sections 25-150 fx thick cut thru entire 
transverse frontal planes, or entire saggital planes of a cat’s brain. 
There does not appear to be any reason why similar sections of larger 
brains cannot be cut with a correctly designed freezing block, but there 
has not yet been occasion to do so. As the sections are cut they are 
placed in order in an enameled pan or glass tray containing water or 
30-50% alcohol and left there until the entire block is cut. Shrinkage 
and consequent curling of the sections can be kept at a minimum only 
by keeping them in a low concentration of alcohol or in water until they 
are mounted on the slides. It is helpful to lay glass strips in the pan 
which mark off the pan into alleys and thus keep the sections in order, 
in rows. Then they are mounted by placing the section or sections 
selected for a given slide in a. dish of 50% alcohol. They are then 
iSoated onto the slide which has been previously coated with Mayer’s 
egg albumin. Each section is smoothed out with a camel’s hair brush 
and the slides are placed on a paraffin mounting tray or in an oven 
and dried at 40®-50® C. for 15 minutes to an hour.^ The sections may 
also be pressed onto the slides with blotting paper, and the drying 
omitted. In any case, it is desirable to move the sections thru 70% 
alcohol to 80% alcohol to set the albumin before washing in water. 
Sections mounted from 50% or 70% alcohol adhere better than those 
mounted from water. Alkaline solutions should be avoided at each 
stage in the process of fixing and staining. If an alkaline fixative is 
used, the block can be made slightly acid by adding a little acetic acid 
sometime before cutting or the alcohol solution in which the sections 
are placed can be neutralized by addition of acetic acid. Even the 
laboratory water (pH 8) will detach the sections if they are washed 
in it for more than an hour. It is to be noted that silver processes 
usually involve an alkaline reducer We have found that hydro- 
quinone formalin reducer as recommended by Bodian (1937) does not 
detach the sections. Amidol at an acid pH has not been tried; (see 
Davenport, et al. 1939). 

Gelatin in 2% solution is a satisfactory adhesive if all subsequent 
procedures are carried out at room temperature. 

^he author is indebted to Dr. H. W. Magoun for this and several other suggestions 
incorporated into the procedure. 
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The mounting is one of the least satisfactory processes in the 
method» for stray bits of choroid plexus and overlapping edges of 
cortical gyri are sometimes not seen before the section is stained. 

After the series has been mounted the slides are placed in glass 
trays and dehydrated thru a graded series of alcohol, placed in two 
changes of clove oil, ether-chloroform or xylene (preference in order 
named, but we usually use ether-chloroform) for approximately 15 
minutes. After this treatment they are run down to water. Thionin 
(National Aniline and Chemical Company, Inc.), cresyl violet (sug- 
gested by Tress and Tress, 1935), toluidin blue (Coleman and Bell 
Company), and Weil’s stains have given satisfactory results. For 
routine electrode placement sections, it is desirable to keep the differ- 
entiation time at a minimum. We have found that this can be done 
by washing the sections in distilled water 10-30 minutes after the 
above clearing process, then staining them 15-30 minutes at 50° C. in a 
saturated solution (less than 0.1%) made up in Sorenson’s phosphate 
buffer calculated for a pH of 5.9. We concede that there is little 
justification for using this buffer because of the precipitating action 
of the phosphates. Critical illumination is of considerable aid in 
using these sections; see Carlson (1935). 

There is no difficulty in cutting these sections serially with negligi- 
ble loss thru a given block. We have not attempted to cut blocks 
thicker than 12 mm. This method is particularly well adapted for 
use in conjunction with a Horsley-Clark type of stereotaxic instru- 
ment, in which case the animal is perfused with fixatives to be 
described below, and the brain immediately blocked by partial cuts 
made by a sharp knife clamped to the needle carriage. These cuts 
overlap so that the brain is blocked in the plane of the electrode 
tracks. The animal is then removed from the stereotaxic instru- 
ment and the brain excised. When the brain is hardened the cuts 
are completed, making blocks the faces of which are approximately 
parallel with the electrode tracks, so that an entire needle track or a 
considerable portion of it is always seen in one section. For other 
purposes such as retrograde degeneration experiments it is desirable to 
outline the blocks similarly in the Horsley-Clark instrument, so that 
the nuclei desired can be included in a single block. It is, perhaps, 
worth noting that observation of the surface of blocks as they are cut 
affords a rather clear view of the gross orientation of electrode tracks. 

Any of the usual fixatives should be satisfactory; those used by the 
writer are 10% formalin, 10% formalin in saline or Ringer’s, 10% 
formalin in Ringer’s with enough alcolml to bring its concentration 
up to 25%. The latter is necessary if sectioning is to be done the 
following day. It is possible that the fixation is better if the alcohol 
is not added to the perfusate, and the brain is kept in the formalin for 
two days, after which the alcohol can be added and the tissue cut a 
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day or two later. Fixatives causing appreciable swelling of the tissue 
are obviously undesirable for use in acute experiments in which an 
area of the calvarium has been removed. For this reason acetic acid 
fixatives are not entirely desirable for perfusion.^ We have occasion- 
ally used 20% formalin for the purpose of reducing swelling during 
perfusion with acid mixtures. 

This is a very practical means of locating electrode placements, for 
the brain can be cut and necessary sections stained the day following 
the experiment. 







4 

■ fe V 


A photographic reproduction of a transverse section (X^.3) thru the lateral 
geniculate nucleus of the cat and a photomicrograph of the lateral geniculate in a 
contiguous section (X 21.0). The cat was perfused with the alcohol, formalin, 
Ringer’s combination and the fixation was completed in same. The sections were cut 
at 75 jU, and stained with 0.5% thionin (unbuffered water solution). The retrograde 
lesion, indicated by arrows, resulted from a small striate cortex lesion made 31 days 
before the animal was killed. 

The Prussian blue test (Adrian and Moruzzi, 1939) for inorganic 
iron can be introduced in a very convenient way to locate with 
precision the point at which steel electrodes recorded a given action 
potential response. Immediately after the observations have been 
made a current of 10-20 microamperes is passed for 5-10 seconds 
thru the electrode by putting the positive side of a 3-4.5 volt battery 
to the electrode connection. The negative pole is connected to a 
diffuse ground. At the conclusion of the experiment the animal is 
perfused with a solution consisting of 10% formalin, and 1% potas- 
sium ferrocyanide, in Ringer’s solution. After the brain is blocked as 
described above, the animal is removed from the Horsley-Clark in- 




STAIN TECHNOLOGY 


188 

strument and the brain is excised and put into the same fixing solution 
plus enough acetic acid to make a 2% solution, and enough alcohol to 
make a 20% solution. A day or two later the brain can be sectioned 
without washing. The electrolytic deposits of iron are a well defined 
green, usually visible to the naked eye. Thionin in phosphate buf- 
fered solution used as described above provides an adequate stain for 
nuclear groups and contrasts well with the green of the iron; see 
Talbot (1940). It is also adequate for defining the extents of many 
types of experimental lesions (Bard, 1940), and is useful for many 
types of retrograde degeneration experiments. (Figs. 1 and 2.) It is 
to be noted that thicker sections prepared by this method contain no 
more tissue than ones 70% as thick cut from blocks imbedded in 
celloidin or paraffin because of the small amount of shrinkage. This 
factor is also of advantage in checking electrode spacings. 
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COMBINED FIXING, STAINING AND MOUNTING MEDIA 

Conway Zibkle, Morris Arboretum and Department of Botany 
University of Pennsylvania' 

Abstract. — k. number of non-volatile, water-soluble substances 
can be added to the usual aceto-carmine fixing fluids. These inert 
substances do not alter the fixation image and serve as moimting 
media when the volatile ingredients of the mixture evaporate. 
Formulae are given for solutions containing dextrin, dextrose, gela- 
tin, pectin, sorbitol, and sucrose. Gtun arable can be incorporated 
in a formic-acid-carmine fixative. The limitii^ factor in the use of 
such mounting media in fixing fluids is the osmotic value they give 
the solution; with certain precautions, however, they can be used in 
place of the usual aceto-carmine treatment. The indices of refrac- 
tion of these media are not as high as those of the natural balsams 
and the fixation images which the mixtures produce have the charac- 
teristic limitations of those secured by the aceto-carmine technic. 
Some of the natural balsams (Canada balsam, sandarac and Vene- 
tion turpentine) can also be incorporated in fixing fluids. These 
fixatives are able to hold balsam and water in solution together, and, 
as the volatile components of the mixtures evaporate, the fixed 
specimens remain in permanent balsam mounts. The addition of 
carmine to these fluids enables us to fix, stain, dehydrate, clear and 
mount a specimen in a single operation. These fixatives preserve 
more details of chromosome structure than the aceto-carmine fluids, 
but their use is more limited; and they can be substituted for the 
latter only with certain favorable material, e.g., pollen mother cells of 
Rhoeo and Tradescantia and salivary gland chromosomes of Chirono- 
mus. Some of the newer synthetic resins can be substituted for the 
natural balsams. Formulae are given for fixatives which contain 
Venetian turpentine, sandarac, Canada balsam and two synthetic 
resins. 

Recently there has been a great increase in the use of cytological 
methods permitting microscopic examination of specimens immediate- 
ly after fixation. Perhaps the most useful of these procedures has 
been to macerate or smear the specimens in 45% acetic acid satur- 
ated with carmine (Schneider, 1880), thus fixing, staining and mounting 
the material in a single operation. The addition of a trace of iron 
greatly intensifies the stain (Belling, 1921, 1926). This acetic-acid- 
carmine technic has proven especially valuable for investigation of 
meiotic divisions in pollen mother cells and for examining the giant 
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chromosomes in the salivary glands of the Diptera. The prepara- 
tions thus made, however, are not permanent; and further treatment 
is necessary to preserve them for future reference (McClintock, 1929; 
Steere, 1931; Buck, 1935; Marshall, 1936; Bridges, 1937; Hillary, 
1938, 1939; Burrell, 1939). The addition to the fixing and staining 
media of various inert substances, which do not alter the fixation 
image and which serve as mounting media when the more volatile 
components of the mixture evaporate, greatly facilitates the making 
of durable mounts. The very simplicity of such a technic gives it a 
number of practical applications. 

These aceto-carmine fixing fluids which contain water-soluble 
mounting media can be applied successfully to a great many different 
types of material; in fact, if a few elementary precautions are ob- 
served, they can be substituted for the usual aceto-carmine mixtures. 
This method of making “permanent” mounts, however, has certain 
inherent limitations and should not be used when it is desired to 
preserve the finer details of chromosome structure. The water- 
soluble media have a lower index of refraction than the balsams and, 
while preparations kept in a dry place have shown no signs of deterior- 
ation over a three-year period, they are quickly destroyed if they 
come into contact with water. The most serious fault, however, is in 
the fixation image, for many of the finer details of the chromosomes 
are destroyed by 45% acetic acid. In fact, much of the more careful 
work of today avoids the acetic acid fixation image by means of a 
“pre-fixation” technic or by fixing first with a mixture which is less 
destructive than acetic acid, the aceto-carmine being retained in the 
technic primarily as a stain (Nebel 1939). 

At present the balsams are by far the most satisfactory mounting 
media. Altho specimens have to be dehydrated and cleared before 
they can be impregnated with balsam, such preparations are used to- 
day almost exclusively. The studies herein reported, however, have 
shown it to be possible to make fixing fluids in which a balsam can be 
dissolved directly. The further addition of a dye produces a fluid 
which enables us to fix, stain, dehydrate, clear and mount the speci- 
,men in a single operation and thus simplifies greatly the making of 
permanent microscopic slides. As these fixatives preserve more 
detail than does 45% acetic-acid, and as the fixation images can be 
readily modified in a number of directions, preparations thus made 
have none of the disadvantages of those mounted in water-soluble 
substances. While this technic is not suited for preparing all types of 
material for cytologicfd examination (itcannot be substituted gener- 
ally for the aceto-carmine technic), it preserves specimens for which 
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it is fitted about as well as any of the more elaborate procedures. 

Several of the newer synthetic resins can also be used as mounting 
media. They can be incorporated in fixing and staining solutions 
and treated precisely as the natural balsams. .While none of those 
thus far investigated shows any particular advantages over the 
natural products, it is possible that some may be synthesized which 
will have optical properties and solubilities rendering them more 
satisfactory as mounting media. 

I. Water-soluble Mounting Media 

General Considerations. The more valuable water-soluble mount- 
ing media have been, with few exceptions, mixtures of two or more 
non-volatile substances. Farrant’s solution (gum arabic, glycerin 
and water) and glycerin jelly (gelatin, glycerin and water) are typical 
of many such media. At least one component of each mixture must 
become an amorphous transparent solid on drying; and as these solids 
are generally too hard and brittle for permanent microscopic pre- 
parations, the practice has been to give them the proper consistency 
by adding to them a certain amount of glycerin. This has introduced 
the further complication, that when enough glycerin has been added, 
the fluids acquire such an osmotic value that they plasmolyze many 
of the more delicate specimens. Even when mixed with rapidly 
penetrating fixatives the glycerin may cause some shrinkage or pre- 
vent that swelling of the nuclear elements which has proved to be such 
a valuable attribute of many fixation images. 

Indeed, the osmotic value of the non-volatile components limits 
very definitely the amount which can be incorporated in aceto- 
carmine* fluids. On the other hand, these components must have a 
sufficient volume to occupy the space under the coverglass as the 
mount dries. Obviously, there will be a greater margin of safety if 
the substances which serve as mounting media have a relatively low 
osmotic value per unit volume. It is also necessary that the pre- 
parations dry out evenly and this demands that they be hygroscopic 
enough to pull water out from under the center of the coverglass to 
the edge where it can evaporate. For example, when gelatin is added 
to aceto-carmine, it solidifies very quickly around the periphery of 
the coverglass and seals off the rest of the mount from the air. The 
result is that the mount remains liquid for several weeks, and the 
subsequent uneven drying makes it worthless. 

There are a number of solids which can be profitably incorporated 
in the aceto-carmine mixtures to form the basis of a mounting 
medium. Those investigated by the writer were dextrin, dextrose, 
sucrose, gelatin, gum arabic and pectin. These acquire a suitable 
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consistency, however, only when they are combined with some non- 
volatile water-soluble liquid. The liquids tested were glycerin, 
sorbitol (a hexa-basic alcohol) and gluconic acid. Glycerin was 
ultimately discarded in favor of sorbitol* for the latter has a larger 
molecule than glycerin and consequently has a lower osmotic value 
per unit volume. It also has a higher index of refraction and changes 
less under varying conditions of humidity. Gluconic acid apparently 
has no especial advantages. 

It should be emphasized that the formulae here given are in no way 
definitive. They are merely samples of mixtures which have proved 
useful in mounting specimens of the pollen mother cells of Rhoeo and 
of several species of Tradescantia. They should be modified, of 
course, to suit whatever material is being investigated. 

Dextrin. The dextrin should be c.p. and free from starch. The 
following formula is suitable for the pollen mother cells of Trades- 
cantia: 


Dextrin 

Sorbitol 

Acetic acid . . . . 

Wfit pr 

Fe(NOs)3-9H2d 

Carmine 


10 g. 

10 cc. 

50 cc. 

60 cc. 

0.5 g. 

to saturation^ 


The dextrin should first be dissolved in the water and the other 
components added in the order given. It is best to add the carmine 
after the ferric nitrate has been dissolved. The mixture should be 
brought to a boil and filtered. 

Gelatin. If 10 g. of gelatin are mixed with 100 cc. of Belling’s 
aceto-carmine (the gelatin should be dissolved in the water, the other 
components added and the whole boiled for 30 seconds and filtered), 
a liquid mounting medium is secured which automatically becomes 
sealed as the gelatin solidifies around the periphery of the coverglass. 
Such preparations dry out very slowly and may remain liquid for 
several weeks, the gelatin* furnishing an excellent, if temporary, seal. 

For more lasting preparati<ms the gelatin must be combined with 
some substance which that the entire mount will harden 

slowly. In the past, has been used for this purpose, and 

satisfactory brand of sorbitd is sold by the Glyco Products Company, Inc., under 
the trade Yumidol. 

satunwibis and the following solutions with carmine, it is advisable to add 
0.5 g. of j^japye to each formula. This is somewhat in excess of the amount that will 
go intojAtion; biit in the case of the Venetian turpentine combination (page 147), it 
is ajgbCp'safegimrd to have some undissolved carmine at the bottom of the container. 

gelatin is altered, of course, when it is Boiled in acetic acid. It is not necessary 
for our purpose to identify the reactions. 
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glycerin may be incorporated in the aceto-carmine fluids. It is not 
recommended, however, for its osmotic value is too great in propor- 
tion to its volume. Parenthetically, it may be noted that the gelatin 
mounting media described below do not liquefy or soften in hot 
weather, and in this respect they are superior to the well-known 
glycerin-jelly. They have one defect, however, which need not be 
serious — small crystals are formed at the periphery. It should be 
emphasized that the exact proportions of the ingredients in these 
many-purpose fluids are to be modifled to suit each specimen. The 
following formula may be useful as a point of departure for these 
necessary modifications : 


Gelatin 10 g. 

Sorbitol 10 cc. 

Acetic acid 50 cc. 

Water 60 cc. 


Fe(N03)3-9H20 0.5 g. 

Carmine to saturation 


Ten grams of sucrose can be substituted for the sorbitol in the above, 
altho when this is done the mixture should be brought to a boil, 
but the excess carmine should not be filtered out. The undissolved 


carmine which remains insures that the solution will remain saturated, 
for otherwise the color slowly fades. If dextrose is mixed with 
gelatin, the mounting medium becomes too hard and brittle for 
practical uses. Gluconic acid and gelatin can be combined as follows : 


Gelatin 10 g. 

Gluconic acid 15 g. 

Acetic acid 45 cc. 

Water 55 cc. 


Fe(N93)3-9H20 0.5 g. 

Carmine to saturation 


When gluconic acid is used, undissolved carmine should likewise 
remain in the solution. Even then the preparation may fade. 


Gum Arabic, Gum Acacia. Gum arabic is soluble in 45% acetic 
acid but insoluble in stronger concentrations. Consequently, when 
it is added to aceto-carmine fixatives, the preparations become opaque 
when they dry in such a way that the water evaporates faster than the 
acid. On the other hand, the mount remains perfectly transparent 
if the acid evaporates faster than the water. Opaque mounts are 
avoided entirely if an acid more volatile than acetic is used. Pianese 
(1892) described a formic-acid-carmine combination which gives 
results in many ways more precise than the usual aceto-carmine 
fixatives, the chromatin being preserved with a sharper outline. As 
formic acid is also an aldehyde, it must never be mixed with gelatin. 
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The following is one of the most useful mixtures: 


Gum arabic 10 g. 

Sorbitol 10 cc. 

Formic acid (87%) 41 cc. 

Water 65 cc. 


Fe(N08)a-9H20 0.5 g. 

Carmine to saturation 


If small bubbles appear around the periphery of the coverglass, the 
amount of sorbitol in the mixture should be increased slightly and the 
amount of gum arabic decreased. The gum arabic can be most easily 
incorporated in the mixture if first pulverized in a mortar and dis- 
solved in the water. 


Pectin. Pectin^ forms a gel in the presence of sugar and an acid. 
However, enough pectin cannot be added to aceto-carmine to serve 
as a mounting medium; other non-volatile substances must supply 
the volume. The advantage of using pectin lies in the fact that the 
preparation becomes solid as soon as it is made, altho it does not be- 
come really hard until it dries. There are a number of commercial 
brands of pectin available, the easiest to use being “Certo.” Karo 
corn syrup (Patrick, 1936) is a satisfactory source of dextrose. The 
following mixture forms a usable mounting medium. 


Certo (pectin) . . 
Karo (dextrose) 

Sorbitol 

Acetic acid .... 

Fe(N03)3-9H2() 
Carmine 


10 cc. 

10 cc. 

5 cc. 

55 cc. 

55 cc. 

0.5 g. 

to saturation 


The mixtiure should be filtered and the excess carmine removed before 
the Certo is incorporated. 

Dirediona. Aceto-carmine fixing fluids which contain mounting 
media are more viscous than those which do not. This introduces a 
complication in the smear technic, for delicate cells may be distorted 
in such a liquid by a too vigorous smearing. If pollen mother cells 
are to be fixed, the whole anther should be covered by the fluid for 
from 80 to 60 seconds before it is crushed. The cells should be 


examined immediately after they are extruded from the anther. 
They should not be shrunken; if they are, the mixture should be 
diluted with Belling’s aceto-carmine. Very delicate cells can be 


more safel^^meared in Selling’s solution and then* mounted in the 


«For 

L.L.B 

lft34. 


d;etailed description of the pectin gels, see the contributions of L. W. Tarr, 
aer and P. B. Myers in the Delavare Agrr'Exp. Sta. Bulls., 186-187. 1024- 
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mixture. It is important, however, not to mistake the absence of 
the customary swelling of the cells for a shrinkage. This swelling, 
which is such a valuable attribute of the aceto-carmine technic, occurs 
only when the preparation is flamed. The mount should be heated 
almost to the boiling point to secure the optimum swelling and stain- 
ing. The amount of solution to be used depends upon the size of the 
cover glass and the desired thickness of the finished preparation; three 
or four drops of the solution are generally sufficient. Flexible num- 
ber 0 cover glasses adhere to the media better than do the thicker 
types. If some of the medium is extruded around the edge of the 
cover glass, it should not be removed for it greatly strengthens the 
mount. For the most satisfactory results, it is necessary to modify 
and adapt the technic for each type of specimen to be mounted. 

II. Fat-soluble Mounting Media 

General considerations. To the best of the writer’s knowledge, the 
technic of dissolving a balsam in a fixative has not been used hitherto. 
Under the circumstances it may be well to consider the principles 
involved in such a procedure in addition to the usual ad hoc directions 
and detailed recipes. Dissolving a balsam in a non-aqueous fixing 
fluid which gives an acceptable image offers no real difficulty. The 
only additional requirement is that the mixture be able to dissolve 
the water which is in the specimen itself without losing the balsam 
by precipitation. The addition of a reliable stain, however, intro- 
duces complications; in fact, hematoxylin and auramin were the only 
dyes found which stain the chromatin differentially when incorporated 
in these mixtures. Carmine^ was too insoluble to be used. The 
intensity of the hematoxylin and auramin staining, however, could 
not be controlled accurately, and consequently the definition was 
generally poor. Another disturbing factor, which tended to make the 
staining still more erratic, was the alteration of the staining properties 
of the solution on standing. 

The addition of water to the fixing fluids resulted in two marked 
improvements: (1) it enabled them to dissolve carmine, a dye easy to 
control, and (2) it increased greatly the control of the fixation images. 
As far as chromosome structure is concerned, the image may be 
altered in any one of a number of directions by changing the propor- 
tions of the ingredients; in fact, almost any of the usual fixation 

®Carmine, of course, can be used in non-aqueous fixatives. In Carnoy’a, for example, 
enough can be dissolved to stain the chromatin faintly. If methyl alcohol be sub- 
stituted for the ethyl alcohol in the formula, a brilliant stain results. The fixation 
image, however, has little to recommend it and the mixture is not stable, the carmine 
being precipitated after a few days. 
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images are made available. On the other hand, the addition of water 
introduced another problem: it was necessary to hold the water and 
balsam together in a single solution, and this involved principles not 
generally met with in cytology. 

Water and an oil can be made miscible by adding to them enough 
of a third liquid in which they are individually soluble. For exam- 
ple, if 10 cc. of xylene and 10 cc. of water are placed together in a 
graduate they will separate into two layers. If ethyl alcohol is 
added slowly, it will be partitioned between the xylene and water 
until 40 cc. has been added, whereupon it pulls the xylene and water 
into a single clear solution. In like manner it is necessary, if this 
technic is to prove practical, to hold both balsam and water in a single 
solution by reagents which, under these conditions, give a satisfac- 
tory fixation image. 

The common reagents available in most laboratories of cytology 
differ greatly in their ability to hold water and an oil in solution 
simultaneously as is shown in the following table. The amounts are 
all expressed in round numbers, for the experiments were performed 
at laboratory temperatures and especially purified reagents were not 
employed. 


Table 1. Amount of Reagent Required to Hold Water and Certain Oils 
IN Solution Simultaneously 


1 

1 

10 cc. water and 
10 cc. xylene 

10 cc. water and 
10 cc. oleic acid 

10 cc. water and 
10 cc. clove oil 

Methyl Alcohol 

90 cc. 

80 cc. 

70 cc. 

Acetic Acid 

60 cc. 

115 cc. 

30 cc. 

Dioxan 

60 cc. 

50 cc. 

25 cc. 

Acetone 

50 cc. 

40 cc. 

30 cc. 

Phenol 

50 cc. 

35 cc. 

25 cc. 

Ethyl Alcohol 

40 cc. 

20 cc. 

20 cc. 

Tert.-Butyl Alcohol 

30 cc. 

30 cc. 

25 cc. 

Propionic Acid 

80 cc. 

40 cc. 

20 cc. 

Ethyl Alcohol — % pts.'l 

OhButyl Alcohol — 1 pt. / 

30 cc. 

25 cc. 

20 cc. 

Phenol — 1 pt. \ 

Acetic Acid — 1 pt. / 

30 cc. 

20 cc. 

15 cc. 

l^henol — 11 pts.] 

Propionic Acid — 7 “ f 

Acetic Acid — S ” j 

il cc. “ 

15_cc. 

19 cc. 
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The reagents which are more effective in holding xylene and water 
in solution together are in general more effective in holding oleic acid 
and clove oil in solution with water. The table reveals, however, 
some marked exceptions. It is important to note that certain mix- 
tures of the reagents are much more effective than any of the re- 
agents used singly. For example, 60 cc. of acetic acid or 50 cc. of 
phenol are required to hold the xylene and water in solution, but 
when they are mixed in equal proportions only 30 cc. of the combina- 
tion are needed. The mixture of phenol, propionic acid and acetic 
acid is the most effective yet found.® This mixture can be used as the 
basis of a fixing fluid. 

Fat-soluble mounting media differ greatly in their tolerance for 
water. Thus, gum mastic and gum damar proved so intolerant 
that they could not be incorporated in any practical fixative. On the 
other hand, Canada balsam, sandarac, and Venetian turpentine 
were employed successfully; but inasmuch as Venetian turpentine 
provides a much greater margin of safety than the other two media, it 
alone is recommended. Formulae containing Canada balsam and 
sandarac are included only for completeness. 

Venetian Turpentine. The proportion of the several ingredients 
in the following formula is determined by three considerations: (1) 
The Venetian turpentine and water must be held in a clear solution 
which does not become cloudy on drying; (2) a sufficient quantity of 
carmine must be soluble for staining; and (3) the fixation image must 
be acceptable. 


Venetian turpentine 

Phenol 

Propionic acid 

Acetic acid (glacial). 

FeCNOaVs'-QHab 

Carmine 


20 cc. 

55 cc. 

35 cc. 

10 or 15 cc. 

25 cc. 

0.5 g. 

to saturation 


To this it is sometimes necessary to add 5 drops of ethylene- 
diamine. This formula can be put together in a graduated cylinder 
as follows: The propionic acid is first poured in and then the viscous 
Venetian turpentine is thoroly mixed with it. Next is added the 
phenol; either as loose crystals or a liquid. [If liquid phenol (88%) 

'When phenol, propionic acid and acetic acid are added slowly to the xylene and 
water in the proportions indicated, the mixture of the five liquids emulsifies readily. 
When barely enough of the reagents has been added to pull the xylene and water into a 
single layer, the smution is clear in transmitted light, but opalescent in reflected light, 
indicating that some of the molecules are grouped in colloidal particles. The possi- 
bility is suggested that the molecules are definitely oriented with regard to each other 
and that ffie fluid possesses a certain structure. 
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is used, due allowance must be made for the water it contains.] The 
acetic acid comes next, and thfn the water. The ferric nitrate should 
be dissolved before any carmine is added. Under no circumstances 
should the mixture be heated. It may be filtered after 12 hours, 
altho some undissolved carmine in the bottom of the container does 
no harm. Special care should be taken not to allow the fluid to come 
into contact with the skin. 

The proportions of the several ingredients in this formula have been 
derived empirically. They will doubtless have to be altered to suit 
the different specimens to which it is applied. Under the circum- 
stances, it may be well to indicate briefly the role of each ingredient 
and to show the effects of changing its concentration. As the part 
played by Venetian turpentine is relatively passive, its concentration 
may be held constant and the variations limited to the other com- 
ponents. 

The phenol ties the Venetian turpentine into the fluid, altho 
propionic acid may be substituted for much of it without causing any 
precipitation. A decrease in the amount of phenol decreases slightly 
the solubility of the carmine. The limiting factor in regard to 
phenol is the fixation image, as this is controlled by a very complex 
relationship between the phenol, the acids and water. 

The propionic acid may be safely held constant. It has the same 
fixing properties as acetic acid, but it holds the fat-soluble components 
in solution better. It can take the place of some of the phenol, but 
nothing is gained by making the substitution. 

It is perhaps more convenient to vary the acetic acid than any 
other component. This acid ties the water into the mixture. When 
the fluid is first made, 10 cc. of the acid is sufficient. On standing, 
however, the fluid alters somewhat and consequently a slight change 
occurs in its fixing properties. The original fixing properties can be 
restored by the addition of 5 cc. of acetic acid^. It may be noted 
parenthetically that the fixation image of most of the meiotic phases 
remains constant even if the proportions of the several ingredients are 
altered as much as 50%. The first meiotic metaphase, however, is 
very sensitive to such changes and it is possible, by keeping the 
phenol and water constant and varying the acetic acid, to secure a 
number of the more popular images. The proportions given here 
preserve the chromatic elements of the chromosomes of Tradescantia 
as spiralized chromonemata. This choice of fixation image is, of 

' TEven after stMiding six months the charsctenstic image of the fresh solution can be 
restored by adding another 6 oc. of acetic acid. 
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course, somewhat arbitrary, altho when this image is chosen, homo- 
logous chromosomes in different cells show less individual variation 
than they do when they are fixed as parallel threads, or, at the other 
extreme, as swollen, heavily staining bodies with a central row of 
vacuoles. 

The water controls the amount of carmine which the solution dis- 
solves. The valuable swelling of the nuclear elements characteristic 
of the aceto-carmine technic also depends upon the presence of 
of water. 

The amount of iron mordant to be incorporated must be ac- 
curately determined. The best results for routine use are obtained by 
using either 0.5 g. of ferric nitrate or 0.2 g. of ferric chloride. If less 
iron is used, the stain is not sufficiently intense; if more is used, the 
iron tends to “salt out” the water so that the mount may become 
opaque on standing. This .separation of water from the other 
ingredients as the mount hardens can be prevented by adding 
ethylene-diamine, which, by forming a complex cation with the iron, 
prevents the “salting out” effect. Thus, when it is desired to increase 
the staining capacity of the fluid, more iron can be included if at the 
same time ethylene-diamine is added. The quantities of each will 
have to be determined by experiments. Too much ethylene-diamine 
decreases the staining capacity of the mixture; too little allows it to 
cloud. 

Canada balsam and sandarac. The following formula has given 
results comparable to those of the Venetian turpentine mixture. It 
is less tolerant of water, however, and consequently has a more 
limited usefulness. 


Canada balsam or sandarac 10 g. 

Oleic acid 10 cc. 

Phenol 65 cc. 

Propionic acid 40 cc. 

Acetic acid (glacial) 15 cc. 

Water 20 cc. 

Fe(N03)3-9H20 0.5 g. 

Carmine to saturation 


Directions and precautions. The limiting factor in the use of 
fixatives which contain a balsam in solution is the water which is in 
the specimen itself. If too much water, is introduced, the preparation 
clouds on drying. The remedy is either to fix a smaller specimen or 
use more of the fixative. The amount of fixative also depends upon 
the thickness of the preparation and the size of the cover glass. In 
making smears of the anthers of Tradescaniia, three drops are enough 
for a 22 X 40 mm. cover glass and four drops for one 24 X 50 mm. 
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The following method has been successful with pollen mother cells of 
this species. The anthers are placed uncrushed on a dry slide and 
covered by one drop of the fixative, which is allowed to penetrate for 
from 80-60 seconds. The anthers are then smeared and two more 
drops of the fixative added. After standing a few seconds, the 
preparation is ready for the cover glass. The preparation should not 
be flamed. The characteristic swelling occurs immediately on fixa- 
tion, altho the stain becomes slightly more intense during the first 24 
hours. This slide is permanent as soon as it dries. No special 
precautions are necessary in the dry air of a steam heated laboratory; 
the slide may simply be left to harden on a table. On a humid day in 
summer, however, or in the moist air of a seaside laboratory, the 
water evaporates relatively slowly, while the acids and phenol 
evaporate at their usual rate. If the water evaporates more slowly 
than the other volatile components, the mount becomes opaque. 
This can be prevented by drying the slide on a hot plate or in a desic- 
cator. It can even be dried in a paraffin oven (60° C.) without 
injury. 

Limitationa. These fluids have been used successfully in making 
smear preparations of small root tips of Zea Mays and in preparing 
permanent mounts of salivary gland chromosomes of Chironomus. 
They are suited, of course, for fixing, staining and mounting the 
pollen mother cells of many different plants. For some material, 
however, they are quite unsuited; e.g., the pollen mother cells of 
Oenothera and Gossypium. Apparently any specimen which contains 
tannic acid, or any other compound which forms a precipitate with 
the iron mordant, cannot be treated successfully with this technic. 

III. Synthetic Resins 

Recent advances in the synthesis of new resins promise to provide 
mounting media superior to any now in use. Both water-soluble 
and fat-soluble resins are available, and it is possible that some of 
these, which the writer has not investigated, have just the properties 
which are needed. None of the water-soluble resins which were 
tested, however, proved stable in the concentration of acetic acid 
necessary for the aceto-carmine technic. On the other hand, two 
of the fat-soluble resins were stable in the mixture of phenol, pro- 
pionic acid, and acetic acid, and as they were slightly more tolerant 
of water than Venetian tiupentine, they might be preferred to the 
latter under certain conditions. This advantage, however, is slight, 
and as Venetian turpentine has a higher index of refraction and 
adheres better to glass, it should be used'in preference to these where 
possible. 
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Duraplex V-£40.^ The fonnula for the mixture containing this 
resin is as follows: 

Duraplex V-240 30 cc. 

Phenol 60 cc. 

Propionic acid 40 cc. 

Acetic acid 16 cc. 

Water 30 cc. 

Fe(N0a)8'9H20 ^ 0.5 g. 

Carmine ^ to saturation 

This is to be used precisely as the Venetian turpentine mixture. 

NY-83-8. This synthetic resin is handled more easily as a 70% 
solution in methanol. It does not adhere to glass as well as Venetian 
turpentine. The following formula can be used: 


Ny-83-8 (70% in methyl alcohol) 30 cc. 

Phenol 50 cc. 

Propionic acid 35 cc. 

Acetic acid 20 cc. 

Water 30 cc. 

Fe(N03)3-9H20 0.5 g. 

Carmine to saturation 


Lucite. Lucite is the trade name of a plastic made by E. I. du Pont 
De Nemours & Co. It is soluble in the mixture of phenol, propionic 
acid, acetic acid and water; and as it has a high index of refraction 
and adheres well to glass, it forms an excellent mounting medium. 
Two of its characteristics, however, render it unsuited for this 
technic. Mixtures which contain as little as 8% Lucite are so viscous 
that unless great care is taken, the cells of the specimen will be dis- 
torted when they are smeared in it. A more serious defect appears 
as the mount hardens. Fine droplets of water form (often tempo- 
rarily) and any cells in contact with them become badly shrunken. 
The related mounting medium, isobutyl methacrylate, is even less 
tolerant of water than Lucite itself. 


All grades of Lucite are soluble in the fixing mixture. Soft 
crystals (H7500) with type “D” plasticiser are easiest to handle. 
While passable slides can be made with the following recipe, it is not 
recommended. 


Lucite 

Clove oil 

Phenol 

Propionic acid . 
Acetic acid .... 

Water 

Fe(N0a),-9H20 
Carmine 


10 g. 

10 cc. 

65 cc. 

45 cc. 

20 cc. 

20 cc. 

0.5 g. 

to saturation 


This is the trade name of a resin produced by The Reeirmu Products and Chemical 
Co., Inc., ai Philadelphia. The other resin designated Ny-83-8 is also their product. 
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Conclusions 

Two types of mounting media which can be incorporated in fixing 
and staining solutions have been described. Those which are water- 
soluble can be added to the usual aceto-carmine fluids (gum arabic in 
formic-acid-carmine) and can be used wherever the usual aceto- 
carmine methods are suitable. The limiting factor is the osmotic 
value which the media give the solutions, so that sometimes special pre- 
cautions are necessary. The swelling which is such a valuable conse- 
quence of acetic acid fixatives can generally be secured by heating the 
preparations to the boiling point. Slides made by this method have 
been kept in a dry place for three years and have shown no signs of 
disintegration. The fixation image has the characteristic limitations 
of that given by the aceto-carmine fluids. 

Fat-soluble mounting media (Canada balsam, sandarac, Venetian 
turpentine) can be incorporated in a fixing and staining solution 
composed of phenol, propionic acid, acetic acid, and water. The 
fixation image given by this solution can be controlled more pre- 
cisely than that of the aceto-carmine fluids. The limiting factor in 
the use of these fixatives is the water in the specimen itself. Some- 
times special precautions are necessary in drying the preparations, 
but once dry they are as permanent as the usual balsam mounts. 
This technic cannot be used with material which contains tannin or 
other substances which precipitate the iron mordant. These fluids 
have been successfully employed on the pollen mother cells of Rhoeo 
and several species of Tradescantia and on the salivary gland chrom- 
osomes of Chironomus. They are not suited for preparing the pollen 
mother cells of Oossypium or Oenothera. 

Synthetic resins can be incorporated in the mixture of phenol, 
propionic acid and acetic acid. One of them, Duraplex V-240, has a 
greater tolerance for water than has Venetian turpentine, altho it 
does not adhere to glass as well. Some of the newer resins will 
probably form better mounting media than any of the natural 
products now in use. 
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THE SELECTIVE STAINING OF RED BLOOD CELLS 


Germain Crossmon, Department of An&tomy, School of 
Medicine and Dentistry y University of Rochester y N. Y. 

Abstract. — A method for the selective staining of red blood cells 
is described. Material is fixed in 10% neutral formalin in .85% NaCl 
and imbedded in paraffin or celloidin. Sections 6-10 p are stained 
1-5 minutes in chromotrope 2R. Basophilic and the less strongly 
acidophilic elements are decolorized with 5% phosphotungstic acid 
in 95% ethyl alcohol. Red blood cells and other strongly acidophilic 
elements that may be present in the preparation retain the chromo- 
trope 2R. A counterstain of methyl blue may be used for staining 
the decolorized basophilic elements. As a result, erythrocytes are 
stained red by the cluromotrope 2R, and basophilic elements blue, by 
the methyl blue. Less strongly acidophilic elements, having little 
affinity for either primary or secondary dye, are colorless or gray. 

In a previous paper^ the writer described a staining method for the 
differentiation of the acidophilic elements of tissue into two groups. 
Sections, appropriately fixed, were stained with erythrosin or other 
substituted fluorescein dye and differentiated in phosphotungstic 
acid. Following immersion of the sections in absolute ethyl alcohol, 
all tissue elements were decolorized with the exception of those strong- 
ly acidophilic. This group included erythrocytes, eosinophil gran- 
ules, certain secretion granules, alpha cells of the pituitary, keratini- 
zed epithelia and Russell’s bodies. The decolorized basophilic 
elements, collagen, reticulum, cartilage, bone, mucin, beta cells of 
the pituitary and basophil granules, were counterstained with 
anilin blue or light green. Less strongly acidophilic elements, includ- 
ing smooth muscle, striated muscle and the ground substance of most 
epithelia were characterized by their slight affinity for either primary 
or secondary dyes. 

Since the publication of this paper, the technic has been simplified 
and a dye, chromotrope 2R, has been found superior to the fluorescein 
dyes for this procedure. The present technic is especially designed 
for the selective staining of red blood cells. The application of 
chromotrope 2R for staining the other above mentioned strongly 
acidophilic elements is under further investigation at this time. 

^Crossmon, G. C. 19S9. Separation of the acidophilic elements of the tissues into 
two groups. Anat. Rec., 73, 163-70. 
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The procedure is as follows: 

1. Fix in 10% neutral formalin in 0.85% NaCl for 24-48 hours. 
Commercial formalin may be neutralized by the addition of marble 
chips a few days prior to fixation. Other fixatives may be employed 
but are not recommended for the preservation of red blood cells. 
Following fixation, material is washed in several changes of 70% 
ethyl alcohol to remove excess formalin. 

2. Dehydrate completely, imbed in para£Sn or celloidin, cut and 
mount as usual. It is important that sections be thin; with increas- 
ing thickness, decolorization in step 5 becomes more difficult. Six to 


10 jLt is suggested. 

8. Stain sections in chromotrope 2R. 

Chromotrope 2R (Griibler or National Aniline Co.) . . 0.25 g. 

Distilled water 100 cc. 

Glacial acetic acid 1 cc. 

A suggested staining time is 1-5 minutes. 


4. Rinse sections in 4 or 5 changes of distilled water. The last 
change of distilled water should show no trace of dye. 

5. Transfer sections to 5% phosphotungstic acid in 95% ethyl 
alcohol. Agitate the slides occasionally while in this reagent. 
Preparations are left in phosphotungstic alcohol until as observed 
under the microscope all tissue elements are decolorized with the 
exception of red blood cells. The time varies with the thickness of 
the sections and the thoroness of the distilled water rinse in step 4. 
Basophilic elements are readily decolorized. Less strongly acido- 
philic elements, especially striated muscle, may require as long as 
2-3 hours. 

The specificity of the stain has been tested by leaving sections in 
phosphotungstic alcohol for a period of 36 hours without the slightest 


decolorization of red blood cells. 

6. Transfer to methyl blue. 

Methyl blue (National Aniline Co.) 0.5 g. 

Distilled water 100 cc. 

Glacial acetic acid 1 cc. 


A suggested staining time is 2-5 minutes. 

7. Rinse in distilled water. 

8. Transfer to 2% glacial acetic acid for approximately 15-60 
seconds. Sections should be ip^amined microscopically at this time. 
As a result of this differratiation, erythrocytes should be red, less 
strongly acidophilic elein^ts colorless or gray, and basophilic 
dements blue. 

9. Pass thru 2 or 8 changes of absolute ethyl alcohol followed by 3 
changes of xylol. Mount in balsam. 
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Figure 1. Photomicrograph of uterus of rabbit. Chromotrope 2R and methyl 
blue. X 10. 

Figure 2. Photomicrograph of the area indicated within the rectangle in Figure 1 . 
XIOO. 
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Results and Discussion 

Staining results are as given in step 8. The method is selective 
for red blood cells but not specific. Other strongly acidophilic 
elements, if present, retain the chromotrope 2R. If it is desired, the 
technic may be simplified by omitting the counterstain of methyl blue. 
In this case erythrocytes are stained red on a colorless background 
of the less strongly acidophilic and basophilic elements. A nuclear 
stain of freshly prepared Weigert’s iron hematoxylin may be used as a 
preliminary to staining with chromotrope 2R. 

Altho thick sections are not suggested, the writer has decolorized 
celloidin sections up to 25 n. Such preparations are very striking 
and are suggestive of carmine-injected material for the demonstra- 
tion of the circulation. 



ACID FUCHSm AS A CONNECTIVE TISSUE STAIN AFTER 
PHOSPHOMOLYBDOTUNGSTIC MORDANTING 

R. D. Lillie, Surgeon, USPHS, from the Division of Pathology 
of the National Institute of Health 

Abstract. — Certain acid fuchsins stain connective tissue deep red 
after phosphomolybdotungstic mordanting in a modified Masson 
procedure, others are entirely imsatisfactory for this purpose. 
Spectrophotometric examination gives no reliable criteria for separa- 
tion of acid fuchsins satisfactory for this purpose from imsatisfactory 
ones. Sulphonation of basic fuchsin with 3.5 to 4 parts of 25-30% 
fuming H 3 S 04 to 1 part of dye gives a satisfactory product at tem- 
peratures as low as 65 to 70° C. in 30 minutes, while use of 5 to 7.5 
parts of acid at this and at higher and lower temperatures gives un- 
satisfactory products. Satisfactory products may be produced with 
15% fuming H 2 SO 4 in similar quantities, and even with concentrated 
H 2 SO 4 , but some unconverted basic fuchsin re mains with both and, 
with the latter, lower quantities give unsatisfactory products. Brief 
chemical studies indicate that oversulphonation may occur in file 
manufacture of acid fuchsin and that this is just as deleterious as 
undersulphonation. 

In the course of recent studies on trichrome staining (Lillie, 1938), 
it was noted that acid fuchsin (C. I. No. 692, lot NR-10) repeatedly 
failed to give a red connective tissue fiber stain after phosphomolybdic 
acid mordanting in a modified Masson technic. In this, acid fuchsin 
appeared to differ from the other commonly used diamino- and 
triamino-triphenylmethane sulphonic acid dyes such as light green SF 
(C. I. No. 670), fast green FCF, methyl blue* (C. I. No. 706), and 
anilin blue (C. I. No. 707). This discrepancy was quite disturbing 
from a theoretical point of view. Another old sample from Eimer 
and Amend also consistently failed to stain connective tissue. 

Later two fresh lots of acid fuchsin, NR-11 and CR-6, were tested 
as fiber stains as a matter of routine confirmation of the previous 
results. Both of these samples repeatedly gave excellent red con- 
nective tissue staining by the following technic: Sections were first 
mordanted 1 minute in saturated alcoholic picric acid, washed 3 
minutes in running water, stained 6 minutes in Weigert’s acid iron 
chloride hematoxylin, rinsed in water, stained 4 minutes in 1% solu- 
tion of naphthol green B (C. I. No. 5) in 1% acetic acid, rinsed in 
water, mordanted 1 minute in equal parts of 5% solutions of phos- 

iSee Lillie (1940). 

Stain TechnoiiOgy, Vol. 15, No. 4, October, 1940 
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phomolybdic and phosphotungstic acids, passed directly into a 2.5% 
solution in 2.5% acetic acid of the acid fuchsin being tested and 
stained 4 minutes, differentiated 1 minute in 1% aqueous acetic acid, 
passed thru alcohol, acetone, acetone and xylene aa, and xylene into 
salicylic acid balsam. 

All four samples gave satisfactory connective tissue staining when 
mixed with picric acid by the van Gieson method. 

The possibility was considered that a predominance of rosanilin 
or pararosanilin sulphonic acids might be responsible. To rule this 
out, 10 g. lots of an old Grubler sample of rosanilin sulphate, and of a 
1936-7 sample of new fuchsin from Hartman Leddon Company, were 
sulphonated with 50 g. 25% fuming H 2 S 04 holding for 1 hour at 
80-85® C. Both of the synthesized dyes gave good connective tissue 
staining. 

Next the experiments of Scanlan, French and Holmes (1927) were 
repeated in part to ascertain whether the sulphonation conditions 
necessary to produce an acid fuchsin suitable for collagen staining 
after phosphomolybdotungstic mordanting are the same as those 
found best by them for acid fuchsins for van Gieson staining. 

Our sulphonation technic is given here: 

The fuming HaS04 is weighed into a 150 cc. wide mouthed flask of general spherical 
form with flat bottom. The flask is clamped by its neck over a water or paraffin bath 
and a mechanical stirrer rigged in it. The bath is preheated to the desired lower 
temperature limit. Ten grams of finely ground basic fuchsin are then added gradually 
to the acid with the mechanical stirrer operating, avoiding boiling by slow addition of 
the dye. Then the sulphonation flask is immersed in the preheated bath and stirring 
continued for the designated length of time. When sulphonation is complete, a drop 
gives a clear red solution in water, which is decolorized by adding NaOH. Then the 
acid solution is poured into 350 cc. of cold water in a 2 liter beaker, and the flask is 
rinsed with 3 successive 50 cc. rinses of cold water into the same beaker. The diluted 
acid solution is then heated to boiling and neutralized with an amount of CaCOa 
slightly exceeding the quantity theoretically required by the amount of fuming H2SO4 
used. For example, 40 g. of fuming sulphuric acid (30% free SO3) requires approxi- 
mately 43.6 g. CaCOj; we used 45 g. The CaCOa is added gradually with constant 
stirring; the hot thick mixture is immediately poured into a large Buchner funnel and 
filtered into a vacuum flask. The large beaker is rinsed with successive washings to 
make a total of 500 cc. of boiling water and the washings are poured thru the precipi- 
tate. To convert the calcium salt to the sodium salt of acid fuchsin, 14 g. sodium 
bicarbonate is added, the solution is heated to boiling, set aside to cool over night, and 
the precipitate of CaCOa is filtered out. Hie solution is neutralized with IS-IS cc. of 
approximately 6 N HCl, testing with Congo red paper. The deep red dye solution is 
evaporated to dryness over a steam bath. The yield is about 20 g. when 10 g. fuchsin 
and 40 g. fuming HaS04 are used, 

Ten*>gram samples of a single lot of basic fuchsin were sulphonated 
for 15 minutes after the indicated temperature was reach^, using at 
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each temperature 40 and 75 g. quantities of fuming H2S04 containing 
about 25% free SO3. The temperature ranges were 50-55® C., 65- 
70®, 80-85®, 95-100®, 110-115®, and 125-130®. Acid fuchsins NR-10 
and NR-11 were used as negative and positive staining controls. 
The lots sulphonated with 40 g. fuming H2SO4 for 15 minutes at 
temperatures of 95-100® C. or higher were quite good, as was that 
sulphonated at 50-55® C. with 75 g. acid. The larger quantity of 
acid gave worthless products at 80-85® or higher temperatures, while 
with the 40 g. quantity of acid the lots prepared at the lower tem- 
peratures were all fairly good. 

Following these tests, 10 g. lots of another batch of basic fuchsin 
were sulphonated with 40 and 50 g. quantities of 30% fuming H2SO4 
at 65-70® C., holding for 15 and 30 minutes and one and two hours 
after the indicated temperatures were reached, making a total of 
8 lots. Acid fuchsins NR-11 and £ & A were used as positive and 
negative controls. This series indicated that the use of 50 g. of 30% 
fuming H2SO4 gave an inferior product and that with longer holding 
time, the product was poorer. With 40 g. acid the product was 
excellent and the optimum time appeared to be about 30 minutes. 
Consequently a larger batch was made with the same proportions, 
time and temperature. The product was excellent and colorimetric- 
ally apparently of higher dye content than any of the commercial 
samples. 

To determine further the limitations on the proper quantities of 
basic fuchsin and acid for satisfactory sulphonation, another series of 
sulphonations was performed using the same temperature of 65®- 
70® C. and 30 minute time interval as previously. 

In this experiment 12 g. portions of basic fuchsin were com- 
bined respectively with 40, 35, 30 and 25 g. portions of fuming H2SO4 
containing 30% free SOa; with 41.7, 36.2, 31.0 and 26.0 g. of a mixture 
of equal parts of the above fuming H2SO4 and of ordinary concen- 
trated sulphuric acids; and with 42.5, 37.4, 32.0 and 26.7 g. of 
concentrated H2SO4. 

The processes using the mixture of sulphuric and fuming sulphuric 
acids, and concentrated sulphuric acid alone yielded, at the stage of 
treatment with sodiiun bicarbonate, color precipitates which were solu- 
ble in hot water and in HCl and which reprecipitated quantitatively 
with picric acid solution. These precipitates appear to be unaltered 
basic fuchsin. 

The final products were tested as usual in the Masson technic. 
Satisfactory products were obtained from sulphonation with fuming 
sulphuric acid using 40, 35 and 25 g. quantities, from the mixture of 
fuming and concentrated sulphuric acids in all quantities tried, and 
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from concentrated sulphuric acid in 42.5 and S7.4 g. quantities, each 
to 10 g. of basic fuchsin. The products were unsatisfactory with 30 g. 
fuming H 2 SO 4 and with 32 and 26.7 g. concentrated H 2 SO 4 . (While 
HiS 04 containing only 15% free SOa appears to yield satisfactory 
acid fuchsins, the yield is reduced and some fuchsin escapes sulphona- 
tion.) 


Table 1 . Coupabibon of Vabiocs Acid Fuchsins in the van Gieson Technic* 


Sample Designation 

Amount of acid fuchsin per 100 

cc. picric 

Rating by 
Masson 
Method 

25 mg. 

50 mg. 

100 mg. 

200 mg. 

CR-6 

+ 

++ 

+++ 

1 

++ 

+++ 

NR-11 

+ 

++ 

+++ 

++ 

++ 

NR-10 

=1= 

+ 

++ 

+ 

- 

E&A 

- 


+ 

+ 

- 

75-125-1 

- 


db 

+ 

+ 

75-110-1 

=T= 


+ 

+ 

=F 

75-95-1 

- 

=F 

d= 

+ 

=F 

75-80-1 

± 

± 

+ 

++ 

=f 

75-65-1 

=F 

=fc 

dz — h 

+ 

+ 

75-50-1 

dt 

+ 

++ 

++ 

+-++ 

40-125-1 


± 

+ 

. 

+-++ 

+-++ 

40-110-1 

± 

+ 

+ 

++ 

+-++ 

40-95-1 


+ 

++ 

H — h 

+-++ 

40-80-1 

± 

+ 

+ 


+ 

40-65-1 



-1- 

++ 

+ 

40-50-1 



±-+ 

+ 

+ 

100/S5-6S-SO 

+ 

++ 

+++ 

: ++ 

+++ 


*The symbols in this table indicate: 

+++ Excdlent, ++ Very good, + Good, ± Fair, T Poor, - No ccdlagen staining. 




































































ACID FUCHSIN AS CONNECTIVE TISSUE STAIN 


168 


As a measure of further control, many of these acid fuchsins were 
tested also by the van Gieson technic using various proportions of 
acid fuchsin as shown in Table 1. Fairly good correlation is shown 
but the van Gieson method does not give the sharp failures that be- 
come evident when the Masson method is applied. 

Spectrophotometric examination of two samples CR-6 and NR-10, 
the one giving bright red connective tissue in the Masson technic, the 
other not, showed absorption maxima at 540 to 550 mju in both. 


Table 8. Transmission of Light by Acid Fuchsins CIl-6 and NR-10* 


Wave 
Length 
in mjJL 

500 

520 

! 

680 

535 

540 

545 

550 

555 

560 

570 

580 

590 

600 

620 

660 

700 


CR-6 

75 

65 

58 

53 

49 

50 

50 

46 

65 


95 


100 

100 

100 

100 

% Trans- 


















mission 

NR-10 

75 

65 

56 

60 

49 

50 

49 

54 

60 

75 

95 

100 

100 

100 

100 

100 

% Trans- 


















mission 


•Note. Acknowledgment is made to Dr. M. I. Smith for these two examinations. 


Believing that further spectrophotometric examinations might be 
of value, a number of spectrophotometrograms were prepared with 
the recording spectrophotometrograph of the Washington Bio- 
physical Society and measured in detail. Table 3 gives a summary 
of these measurements. Characterizing NR-11, CB-6, 40-65-15, 
40-65-30 and 100/25-65-30 as sati.sfactory acid fuchsins from the 
staining tests, and E & A, 75-125-1, 75-110-1 and 50-65-2 as un- 
satisfactory, no spectrophotometric character was found which 
would clearly separate these groups. 

The comparatively high absorption percentage given by lot 50-65-2 
(50 g. fuming H2SO4 to 10 g. fuchsin, sulphonated at 65-70° C. for 
2 hours) at its absorption maximum when in aqueous solution at 5 7 
per cc. indicates that this unsatisfactory sample has a comparatively 
high dye content. Hence it would seem that low dye content alone 
was not the reason for the poor staining. Doubling the acid fuchsin 
content of the 2.5% acetic acid solution used after the phospho- 
molybdotungstic mordant, while it did slightly improve the connec- 
tive tissue staining, did not render it satisfactory. The E & A 
sample, the 75-125-1 and the 50-65-2 lots were thus tested. Except 
for CR-6, all satisfactory samples show a ratio of the absorption per- 
centage at 530 mu to that at 560 of 1.1 to 1 or higher, bid on direct 
comparison of the stains CR-6 is better than NR-11. The median of 
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TABLE 3. Various Spbctbophotouktiuc Constants of Acid Fuchbinb 


Sample 



% Ab. at 
max» with 
57 per cc 

X max. 
Ab. % 

X95% 

Ab. 

Median 
X 95% 
Ab. 

Satisfactory 

NR-11 

1.20 

1.91 

27.7 

542-544 

538-550 

544 

CR*-6a 


n 

35.9 

547-548 

542-556 

549 

CR-6b 

.982 


34.2 

547-550 

541-553 

547 

40-65-15 

1.24 

1.80 

33.7 

541-543 

536-550 

543 

40-65-30 

1.155 



545 

537-550 

543.5 

100 

65-30 

25 

1.11 

1.57 

45.6 

545-548 

389-553 

546 

1 

Unsatisfactory 

£&Aa 

.97 

1.115 

17.0 

549-550 

536-557 

546.5 

E&Ab 



* 7.7 at 

107 

548-549 

531-559 

545 

75-110-1 

.98 

1.37 

17.2 at 
207 

545 

544-550 

547 

75-125-1 



18.2 at 

207 

549-550 

544-553 

548.5 

50-65-2 

1.017 

j^B 


547 

540-553 

546.5 

NR-IO (Visual) 

1,10 

1.40 

About 

same as 

CR-6 

545, 550 




the zone showing over 95% of the maximum absorption percentage 
was between 545 and 549 with all the unsatisfactory samples, while 
the satisfactory samples ranged from 54S to 549, with 2 of the best at 
546 and 548, the best and the poorest of the satisfactory samples at 
54S.5 and 544. 

Chemical analyses of 5 samples were made by Senior Chemist 
Elias Elvove for nitrogen, total sulphur and free sulphate, sodium, 
calciuih*, magnesium and chlorine. After deducting calcium and 
magnjitsium, free sulphate and chlorme and enough sodium to satisfy 
the excess of anions over that required by the calcium and magnesium 
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and dividing the residues by the atomic weights, the following atomic 
proportions were obtained. (Table 4). 


Table 4. Atomic Propoetionb or N, S, and Na in Acid Fuchbins 


Sample 

CR— 6 

100/25-65-80 

75-125-1 

50-65-2 

E&A 

N 

s.oo 



3.00 

3.00 

S 

3.36 

2.52 


3.54 

1.50 

Na 

0.97 

2.25 


1.78 

2.90 


These results, while crude, indicate that the satisfactory samples 
100/25-65-30 and CR-6 contain 2 to 3 sulphonic acid groups, that 
the marginal sample 50-65-2 probably contains 3 to 4 and that the 2 
unsatisfactory samples 75-125-1 and E & A are markedly over- 
sulphonated and under-sulphonated respectively. 

Conclusions 

Acid fuchsins may be a satisfactory collagen stain after phospho- 
molybdic-phosphotungstic mordanting. If sulphonated with an 
excess of fuming H2SO4 or at too high a temperature, the product is 
unsatisfactory, probably on account of over-sulphonation. Too low 
temperature or insufficient amount and concentration of SO3 also 
yield unsatisfactory products, probably on account of undersulphona- 
tion. The absorption spectra of satisfactory and unsatisfactory 
samples are similar. 
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THE ACETO-CAEMINE METHOD FOR FRUIT MATERIAL 

P. T. Thomas, John Innes Hortieuliural Institviion, 

Merton Park, London, England 

Abstract. — ^It is not easy to make good aceto-carmine prepara- 
tions of plants with small chromosomes at meiosis because the 
cytoplasm readily takes up the stain and this prevents a sharp dif- 
ferentiation. The staining reaction depends on the composition of 
the pre-fixative, the duration of fixation, strength of aceto-carmine 
and amount of iron used. These factors can be varied independent- 
ly. Since not only species but their varieties differ markedly from 
one another in their behavior, the best results can be secured only 
after experiment with individual plants to discover the most suitable 
combination. Suitable combinations of these factors for some fruit 
plants are described. In general they demand (1) a weaker solution 
of aceto-carmine and more iron than has hitherto been used in the 
aceto-carmine technic, and (2) the introduction of iron and carmine 
into the pre-fixative. Iron acetate is added to a dilute solution of 
car min e in glacial acetic acid imtil the solution assumes a deep red 
color, without precipitation, and this solution is used as the acetic 
acid component of an acetic-alcohol pre-fixative. Anthers are 
colored purple by treatment with this fixative, but since it has only a 
mordanting effect they need to be smeared and stained in the ordin- 
ary way. 

Plants with large chromosomes, such as Tradescantia, give excel- 
lent results with aceto-carmine; those with small chromosomes give 
inferior results owing to the readiness with which the cytoplasm takes 
up the stain and thus prevents adequate differentiation between 
chromosomes and cytoplasm. 

Experience in this laboratory with the treatment of small chromo- 
somes in various fruit species leads to the belief that what is needed 
is a radical modification of the fixation and mordanting methods 
used with aceto-carmine. With such modification these methods 
might be capable of giving as satisfactory results with small chromo- 
somes as with large. 

The staining reaction depends on four factors which can be varied 
independently: (1) constitution of the pre-fixative; (2) duration of 
fixation and storage; (3) strength of aceto-carmine solution; (4) 
amount of iron introduced. 

ConttUviion of pre-fixative. Three parts of absolute alcohol to one 
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of glacial acetic acid is as a rule quite a satisfactory pre-fixative for 
aceto-carmine. Variation in the proportion of alcohol and acetic 
acid alters the quality of fixation but does not appreciably change 
the staining reaction. Poor fixation, however, results in a poor 
staining reaction. 

Improved staining results can be obtained by introducing both 
carmine and iron into the fixative. Glacial acetic acid is boiled with 
excess of carmine and filtered after cooling. A saturated solution 
of iron acetate in glacial acetic acid is added drop by drop until the 
carmine-acetic solution assumes a deep red color, without precipita- 
tion. This carmine-iron-acetic solution is used to make the 8:1 
alcohol-acetic pre-fixative. Occasionally an undesirable precipitate 
forms in this fixative, either at once or some time after the anthers 
have been put in. This occurs when the original carmine-acetic 
solution is too concentrated. The procedure to adopt is to test 
small quantities of the solution for precipitation after diluting with 
various amounts of glacial acetic acid. 

Anthers placed in carmine-iron-acetic-alcohol become purplish 
in color, but since the fixative has only a mordanting effect they need 
to be smeared and .stained in the ordinary way. When the chromo- 
somes have been pre-mordanted in this way, they enjoy the fullest 
advantages of differential staining. The fixative is suitable for all- 
fruit plants except those which do not require much iron, e.g. Ribes 
(see schedule). 

Duration of fixation and storage. Very soon after fixation (2-3 
hours) satisfactory chromosome staining can be obtained, but the 
cytoplasm has a granular appearance (Fig. 1). It becomes clear 
after fixation for 12-24 hours (Figs. 3-5). If the material is stored 
either in the fixative or in 70% alcohol for a considerable time (1-2 
months) it is again difiScult to obtain a preparation in which the 
cytoplasm is clear (Fig. 2). Loxtg storage, however, produces a 
sharp differentiation between spindle and cytoplasm, a fact which 
is sometimes useful for studying abnormal spindle development or 
the positions of the chromosomes relative to the spindle.^ 

To obtain a well-stained flattened cell it is essential to burst the 
pollen mother-cell wall without actually damaging the cell itself. 
In preparations made soon after fixation the cells are too delicate and 
are easily damaged, but on the other hand long fixation makes the 
cells too hard and it is not possible to burst the wall during tiie 
process of heating. The best time must be found by experiment. 

•Darlin^n, C. D. and Tliomas, P. T. 19S7. The breakdown of divirion ia 
a Patteea-Xolium dmtative. Ana. Botany (Lradon), a. a. 1, 747-61. 
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For most fruit plants, fixation for 12-24 hours gives the best results, 
but for Ribes, the cells are so delicate that they cannot be satis- 
factorily smeared for three days. Hardening can, however, be 
accelerated by transferring the material to Camoy. 

Strength of aceto-carmine solviion and amount of iron introduced. 
La Cour* (1987) advocates dilution of the gentian violet stain for 
sharp and rapid differentiation of large-chromosome nuclei which 
take up the stain too readily, and it proves that by far the best root 
tip preparations of fruit plants also are obtained after dilution of the 
stain. Hitherto Belling’s saturated solution of carmine in 45% 
acetic acid has been generally advocated in staining schedules. But 
in the case of aceto-carmine, as in that of gentian violet, a diluted 
solution makes for easier differentiation in the pollen mother-cells of 
fruit plants. Generally a one-third strength solution (diluted with 
45% acetic acid) is suitable, but the best concentration varies for 
different plants. Altho iron has been added to the pre-fixative, it is 
still necessary to add considerably more than usual at the time of 
smearing. The amount needed again differs markedly for different 
plants. Pears and apples, for example, require a weak carmine 
solution and a large amount of iron; Ribes requires a weak carmine 
solution with only a trace of iron. The strength of the aceto- 
carmine and the amount of iron required are also dependent on the 
time of storage, weaker amounts being necessary after long storage. 

The iron should be introduced during the process of smearing by 
teasing with iron needles or small scalpels, since aceto-carmine to 
which much iron has previously been added soon precipitates. The 
cytoplasm is less liable to become stained, however, if the time be- 
tween smearing and heating is short; and with plants which demand a 
considerable amount of iron, it is necessary to dip the needle once 
or twice into a solution of iron acetate. 

It is important to realize that one species or even variety may 
differ markedly from another in its reaction to aceto-carmine. 
Indeed, varietal differences may override any characteristic of the 
species and the importance of adapting the technic to the needs of the 
individual variety or clone must never be overlooked. In this 
respect the differences between diploids and triploids of the same 
species are very remarkable. My colleague, Mr. Raptopoulos, finds 
it impossible to obtain satisfactory staining for certain triploid 
cherries unless the acetic-alcohol pre-fixative described above is 
used, while for diploids and tetraploids the precaution is scarcely 
necessary. 

Ha Q>iir, L. 1987. Improvements in plant cytological technique. Botan. Rev., 
5, 841-58. 
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Explanation of figures 

All the photographs (except Fig. 4) were made from temporary preparations at a 
magnihcation of X 1000 and enlarged to X 8000 for reproduction. Except for Fig. 4 
all the material was fixed in the mordant acetic-alcohol fixative described in this paper. 

Fig. 1. Prunue dimricata Moseri (2n = 16). Bivalents and univalents. Stained 
in strength carmine 5 hr. after fixation. Cytoplasm granular. 

Fig. «. Prunus divariecUa Moseri. Bivalents and univalents. Stained in 
strength carmine 3 weeks after fixation. Cytoplasm not well differentiated. 

Fig. 8. Prunus spinosa (2n * 32). 16 bivalents. Stained in ^ strength carmine 

86 hr. after fixation. 

Fig. 4. Duke cherry (2n = 32). Quadrivalents and bivalents. Stained in 
strength carmine 24 hr. after fixation. 

Fig. 5. Pyro-cydonia hybrid (2n = 84). Bivalents and univalents. Stained in 
^ strength carmine 24 hr. after fixation. 

Thanks are due to Dr. D. Eissler for the preparation from which Fig. 1 was made. 
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Critical studies should always be made on the temporary aceto- 
carmine slides, but permanent slides are useM for record purposes. 
All the photographs in the accompanying plate except Fig. 4 were 
made from temporary slides. 

Experimental schedule. The following general schedule of aceto- 
carmine technic is suggested for small chromosomes: 

(1) Fix the material in 1 :3 acetic-alcohol prefixative and determine 
the optimum time after fixation when the P.M.C. wall can be burst 
without damaging the cell. 

(2) By diluting Belling’s saturated solution of carmine in 45% 
acetic acid (with 45% acetic acid) find the highest concentration 
which allows of clear cytoplasm. 

(3) Determine the amount of iron which the particular plant needs 
for optimum chromosome staining without causing the ^toplasm 
to darken. 

(4) If the amount of iron required is considerable, pre-fix in the 
mordant acetic-alcohol mixture described above. 
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Checking and Adjusting the Alignment qf Objectives in the 
Binocular Dissecting Microscope. — ^This note concerns two 
methods found to be useful in keeping the binocular lens systems 
of this type of microscope in fair alignment; the first is for less 
refined work, the second is for more accurate work. 

In the first method, the check is begun by swinging any one of the 
three sets of objectives (high, low or middle magnification) into 
position. Next, an index card is placed upon the dissecting stage. 
Using one eye at a time, the exact periphery of each field of vision is 
outlined by punching small holes into the card with a needle. No 
less than four holes should be made at the terminals of any two 
diameters which cross at right angles. When binocular vision is 
again used, the two fields as outlined by the two sets of holes in the 
card, should nearly coincide. If they do not, the binocular system is 
out of proper alignment, and the following adjustment is suggested: 
view the card thru the left ocular and see that a set of holes in the card 
exactly coincides with the periphery of that field; next, without moving 
the card (weight it down), remove the objective barrel and barely 
loosen the tiny screws which keep the right objective plate in posi- 
tion. Then, if the screws have been loosened just enough so that 
the right plate may be moved with slight fingering, and if binocular 
vision is resumed, this right plate may be moved so that the right 
field will finally agree with the left field, as denoted by the set of 
holes in the card. This process must be checked repeatedly by 
opening and closing the right eye and moving the objective plate 
until the two fields agree. 

The second method, which is a more accurate one, involves a 
refined technic in which a cross-hair ocular or ocular eye piece is 
used. The method of checking the adjustment remains the same as 
above, or it may be modified by aligning the point of intersection in 
the cross-hair unit with a tiny point made on an immovable index 
card. In explanation, it may be noted that the diameters of the light 
diaphragms of the left and right ocular lenses might never be exactly 
the same. Thus the points of coincidence must of necessity be in the 
central axis of each lens system. This axis ought then to include the 
point of intersection of the cross-hair and the center of the microscopic 
field, as indicated by the meeting place of two diameters drawn at 
right angles upon the index card. In this better method the prin- 
ciple is the same as that suggested above. The left side of the binocu- 
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lar aystem, containing the cross-hair unit is aligned, the ocular cross 
upon card cross, with exact central agreement. Next, the unit is 
moved to the right ocular position and the screws attending the rigid 
objective plate are loosened. This right plate is moved so that the 
crosses tigain exactly agree. Finally, the screws are carefully 
tightened. — Charles O. Hathaway, College of William and Mary, 
Williamsburg, Virginia, and Frederick F. Ferguson, College of 
William and Mary — V. P. I., Norfolk, Virginia. 

Resins for Sealing Glycerin Mounts [With a Note on the 
Use of Clarite (Nevillite V)]. — Among materials used for sealing 
glycerin, glycerin-jelly or glychrogel mounts to make permanent 
microscopic slides, resins comprise one group usually available in the 
biological laboratory. To use them, rings of diameter equal to that 
of the circular cover-slips selected are painted on microscope slides 
with a fine (No. 1-No. 3) camel’s hair brush dipped in the resin; use 
of a turn-table insures regular rings. Just enough of the glycerin 
medium to occupy the space in the ring when the cover-slip is placed 
is applied with a pipette and, if necessary, is warmed to facilitate 
spreading. The correct amount can be determined only by practice 
and varies a little with various batches of glycerin jelly and glychro- 
gel. If the preparation is warmed, it should be cooled first, other- 
wise sealed carefully with resin thinned with xylol or toluol. A' 
second coat should be applied the following day. 

In resins employed as seals, clearness and whiteness have been . 
considered desiderata by the writers. Bell’s cement, a proprietary 
seal, fulfills these requirements, but is expensive. Recently a great 
number of water-white resins have been synthesized of which a few 
have been tested by biologists as mounting media in place of Canada 
balsam and gum damar. Three of these are: Clarite (formerly 
called Nevillite V), developed by the Neville Co. of Pittsburgh, 
Penna.; Teglac 161, produced by Bakelite, Ltd. of London; and 
Distrene 80, by Honeywill and Stein, Ltd. of London. The writers 
have used Clarite (Nevillite V) both as a motmting medium and as a 
seal. Where great haste is not important, glycerin mounts are made 
using a store of previously “ringed” slides, and the seal is made using 
a solution of 60 parts of Clarite to 40 parts of toluol by weight. 
Where mounts need to be used within a few hours of preparation, the 
authors use “Cellobalm” made by dissolving 100 g. of ethyl cellulose 
in one liter of toluol with shaking at intervals over a day or two and 
then adding 200 g. of Canada balsam. The solution requires no 
hltration. A more viscous solution can be made by using smaller 
proportions of toluol. 



NOTES ON TECHNIC 


175 


With Clarite as a mounting medium some workers in our laboratory 
have found that the toluol solutions recommended by Groat^ develop 
bubbles by contraction greater at one side than at others. It is 
noted, however, that this takes place when fresh slides are warmed 
for rapid drying. Where slides have dried at room temperature this 
difficulty is generally obviated. Kirkpatrick and Lendrum^ in using 
the water-white Distrene 80 have added a plasticizer, tricresyl phos- 
phate (7.5 cc. tricresyl phosphate, 40 cc. xylol, 10 g. Distrene 80) to 
prevent retraction and such a modification might be used with 
Clarite. The superiority of Clarite over Canada balsam and gum 
damar is most apparent in thick mounts such as whole mounts of 
large flukes (Fasciola), and Amphioxus where cells may reach 3 mm. in 
thickness. — J. L. Mohr and Wm. Wehrle,^ University of California, 
Berkeley, Cal. 

A New Embedding Schedule for Insect Cytology. — Attention 
has recently been drawn to the fact that the carbolic acid and water 
technic simplifies the arduous task of sectioning yolky eggs. These 
difficulties have been experienced in a study of meiosis in the eggs of 
various sawfly species, and were successfully overcome by the use of 
n-butyl alcohol and phenol followed by the water treatment. Since 
much work is now being done on insect cytology and embryology, the 
time appears opportune to make the schedule available to others. 

Petrunkcvitch^ first pointed out that the inclusion of phenol in a 
fixative gives “a peculiar elastic texture to the tissues, unlike any- 
thing produced by commonly used fixing fluids.'' Slifer and King,® 
however, found that sectioning after the use of one of Petrunke- 
vitch's fixatives provides smooth, clean sections but that “Cyto- 
plasmic details were badly distorted and the chromosomes were 
almost unrecognizable." By a process of elimination they found 
that the use of a standard cytological fixative followed by 24 hours 
soaking in a 4% solution of phenol in 80% ethyl alcohol resulted in 
equally fine sectioning qualities and at the same time preserved the 
normal microscopical features. The process of dehydration and 
embedding was accomplished by means of ethyl alcohol, carbol-xylol 
and paraffin. After the paraffin had set, the material was blocked 

^Groat, R. A. Two new mounting media superior to Canada balsam and gum 
damar. Anat. Rec., 74, 1. 1939. 

^Kirkpatrick, J., and Lendrum, A. C. A mounting medium for microscopical pre- 
parations giving good preservation of colour. J. Path. & Bact., 49, 592. 1939. 

’Employed by the U. S. Works Progress Administration. Aid from this Administra- 
tion (Official Project 65-103-113, Unit C-1) is hereby acknowledged. 

‘Petrunkevitch, A. 1983. New fixing fiuids for general purposes. Science, 77, 
117-118. 

’Slifer, E. H., and King, R. L. 1938. Grasshopper eggs and the parafi^ method, 
Science, 78, 366. 
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and the paraffin pared down until the end of the material was exposed 
and the whole was then soaked in water for S4 or more hours. Both 
the phenol and the water treatments are essential; the latter assists 
the paraffin in gliding over the microtome knife. 

In certain species of sawfly the eggs are laid in pine and spruce 
needles which themselves are extremely tough and consequently add 
to the difficulty of sectioning the eggs. To prevent hardening during 
dehydration the n-butyl alcohol method of Zirkle was used but only 
with limited success. Distinctly better sections were obtained by 
means of the Slifer and King technic, but since the higher concentra- 
tions of ethyl alcohol and particularly the xylol have an inherent 
hardening effect, the following composite schedule was evolved: 
the results justify its recommendations. 


SUp 11S3^56789 10 11 

Water 95 90 80 65 50 30 15 5 0 0 0 

Ethyl alcohol 5 10 20 35 40 50 50 40 25 0 0 

iV-butyl alcohol. . . 0 0 0 0 10 20 35 55 75 100 100 

Phenol 000000400 4 4 

Hours J4J4H11124 11 1 — 


After step 10 the material and butyl-phenol was placed on an equal 
amount of solid paraffin, transferred to the oven and changed to pure 
paraffin after 16 hours or so. Infiltration should be completed in a 
further four hours. The embedded material was trimmed and soaked 
as recommended by Slifer and King. Adhesion of the sections was 
improved by using slides thinly smeared with albumen. The albu- 
men film should be dried and the ribbon floated on with the aid of 35% 
ethyl alcohol. 

The step at which dehydration is commenced varies with the fixa- 
tive used, e.g., after 2BD, step 1; after Kahle’s fluid, step 4; and after 
Kahle’s without water, step 6. Fixation in Kahle’s without water, 
which gives an excellent stain with Feulgen, requires only two hours, 
so that the whole fixing and embedding process can be completed in 
approximately two days. — Stanlbt G. Smith, Department of 
Genetics, McGill University, Montreal. ^ 

Dioxan fob Bleachino. — ^To bleach material fixed in osmic 
mixtures, either with or without acetic acid, immerse it in dioxan. 
Bulk material may require up to three days; sections a much shorter 
time. No additional treatment is required. — 3. J. Asana, Gujarat 
Ctfllege, Ahmedabad, India. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALINQ WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 


MICROSCOPE AND OTHER APPARATUS 

CROOKS, D. M. The use of a translongitome in making and interpreting 
alternative transverse and longitudinal serial sections. Science, 91, 150. 
1940. 

Translongitome is the name given to a new microtome attachment developed 
for the purpose of obtaining transverse and longitudinal sections from the same 
block. Such a two-plane cutting attachment can be used in a rotary or a sliding 
microtome. The sections come off in the form of a continuous ribbon in which 
they have been cut alternately crosswise and longitudinally. The device fastens 
into the microtome clamp, and consists fundamentally of a hinged sector capable 
of swinging thru an angle of 90° in a plane parallel to the knife edge. It is, of 
course, necessary to set the microtome to cut one half the thickness desired as 
each face of the block is cut on alternate strokes. The translongitome is manu- 
factured under patent rights, and priced at $22.50. — .7. A. de Tomasi. 

ECKEL, EARL E. Cover slip dispenser. J. Lab. & Clin. Med., 25, 882-8. 
1940. 

A machine is described which ejects cover slips one at a time in a position to be 
grasped by the edges without smearing the surfaces. The machine is composed 
of a plunger of correct thickness running on a horizontal plane thru a box con- 
taining cover slips, the edges of the box being raised sufficiently in the direction 
of the motion of the plunger to allow only one cover to be pushed out of the box. 
The box can be bent into shape from scraps of stainless steel or monel metal. 
The slit is adjustable for thickness of cover slip. The box and runway for the 
plunger is soldered to a heavy metal bar. The plunger is cut from the 0.006-inch 
blade of a thickness gauge. A pin is soldered to each end of the plunger and one 
to the back of the base to permit a rubber band to draw back the plunger. — John 
T. Myers. 

JOHN, K. Ein neues Universalgerkt. Zts. wiss. Mikr., 56, 371. 1939. 

A new universal microscope manufactured by Fuess of Berlin is described. It 
differs from the well known Leitz “Panphot"’ in placing the photographic portion 
of the apparatus to the left of the microscope on the same plane instead of super- 
imposing the camera over the latter. An ingenious arrangement permits the 
light to be diverted either to the left for photomicrography or to the right for 
microprojection upon the drawing board. The illuminating unit and accessories 
are permanently built in and are suitable for opaque illumination as well as for 
work with the polariscope. — J. M. Thuringer. 

MOSEBACH, GEORG. A microprocess for the cryoscopic investigation of 
succulent tissues. Ber. deut. botan. Qes., 58, 29-40. 1940. 

A microcryoscope is described by means of which osmotic concentrations may 
be determined on pieces of succulent tissue having a volume smaller than 1 cu. 
mm. — Merritt N. Pope, 

PHOTOMICROGRAPHY 

ARMITAGE, F. D. An eyepiece camera for miniature negatives. The Micro- 
scope, 4, 124-7. 1940. 

The camera consists of two tubes and a focusing screen. The lower tube fits 
over a fiber washer that is placed over the eyepiece end of the body tube or draw- 


177 





178 


STAIN TECHNOLOGY 


tube, forming a light-tight joint. Between the two tubes of the camera are two 
diaphragms of fixed aperture; between these slides a metal plate serving as a 
shutter. At the top of the camera is a brass-bound wooden holder for the focus- 
ing screen or the double-sided plate-holder. The focusing screen is ruled in 
squares of cm. sides; in its center is a cover-glass cemented with Canada 
Balsam so that a focusing lens can be used. The negatives (4.5 x 6 cm.) will 
bear considerable enlargement. — C. E. Allen, 

AUER, A. Die Verwendung des RoUfilms und die Meaaung der Belichtungszeit 

in der Mikrophotographie. Zts, wies, Mihr,, 56, 859. 1989. 

To determine exposure time for photomicrography the use of a small extinction 
type exposure meter such as the Zeiss Icon “Diaphot’* is recommended. The 
aperture of this, disc-shaped exposure meter is brought directly over the eye-piece. 
The gray wedge is rotated until the desirable microscopic detail just disappears. 
An exposure table is then made based upon known correct exposures and the 
corresponding meter reading for every lens combination used. For cameras with 
bellows, additional calculations must be made for various extensions. — J. M, 
Thuringer, 

MICROTECHNIC IN GENERAL 

BEYER, £. M. Trichrome stain for astrocytes. Amer, J, Clin. Path., Tech. 

Suppl.t 4, 65~8. 1940. 

A trichrome stain for astrocytes is described which gives results as good as 
those obtained with gold or silver impregnation and is suitable for bulk staining. 
It is better than Masson^s trichrome stains for color photomicrography using 
Kodachrome or color separation. The method is as follows: Fix in formalin. 
Double embed (Beyer; Amer. J. Clin. Path., Tech. Suppl., 2, 173, 1938). Cut 
sections 5 jx. Remove parafBn. Run thru alcohols to water. Apply Muller’s 
mordant, 3-18 hr. Wash in 3 changes of tap water and 1 of dist. water. Apply 
Hansen’s hematoxylin, 5 min. or longer (Soln. A: ferric alum, amethyst cryst., 
10 g.; ammonium sulfate, 1.4 g.; dist. water, 150 cc., heated below boiling until 
dissolved, and cooled. Soln. B: hematoxylin, 1.6 g.; dist. water, 75 cc., dissolved 
by heat, and cooled. A is added to B gradually with constant stirring, and when 
deep violet, as seen on filter paper, is heated slowly to boiling and boiled 30 sec., 
then cooled in ice water.) Wash in running lap water, 8 min. Differentiate in 
8% acid alcohol, 15 sec. Wash in tap water. Rinse in ammonia water (1-8 
drops to 100 cc.). Wash in dist. water. Stain in ponceau-fuchsin, 5 min. 
(Soln. A: ponceau de xylidine, cither Eimer and Amend, Krall or Grubler, 1 g.; 
glacial acetic acid, 1 cc.; dist. water, 100 cc. Soln. B: acid fuchsin. Commission 
cert., 1 g.; glacial acetic acid, 1 cc.; dist. water, 100 cc. To 90 cc. of 0.8% acetic 
acid 6.6 cc. of soln. A and 3.3 cc. of soln. B are added). Wash in 8 changes of tap 
water and 1 of dist. water. Stain 5 min. in; phosphotungstic acid, 3 g.; orange G 
(Hollborn), 8 g.; dist. water, 100 cc. Mix in a mortar. Rinse quickly in 1 
change of dist. water. Put in 0,5% Wasserblau (Grubler, sold by Pfaltz and 
Bauer) 10 to 15 min. Rinse in dist. water containing 1% of the Wasserblau 
staining solution. Run thru 8 changes of 95% alcohol, 8 changes of abs. alcohol, 
and then xylol. Mount in neutral balsam or gum damar. — G. H. Chapman. 

CIARDI-DUPRE, G. Accorgimenti per allestire economicamente serie 

hstologiche. Monit. Zool. ItaL, 50, 314-5. 1940. 

An inexpensive substitute for slides and cover slips to mount large sections of 
embryonal and fetal tissue is described. Sections are mounted on old photo- 
paphic glass which has been cut to the proper size and from which the gelatin 
has been peeled. Sheet cellophane, weighing 140-160 g. per sheet measuring 
1X1.50 m. is used to cover the sections. Damar balsam is recommended as a 
mounting medium, and the cellophane, cut to appropriate size, is applied as one 
would a cover slip. It is important that the ceflophane be under pressure for at 
least 84 hr. so as to obtain a level surface. ^ The author suggests pressing between 
two thick pieces of cardboard held by a pair of elastic bands. — A. B. Dawson. 
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KARR, J. W. A substitute for balsam and damar. Amer, J, Clin. Path., Tech. 
Suppl., 4, 70. 1940. 

Nevillite (Neville Company, Neville Island, Pittsburgh, Pa.) is suggested as a 
mounting medium. — George H. Chapman. 

MC NAMARA, W. L., MURPHY, BERTA, and G(MIE, W. A. Method of 
simultaneous fixation and decalcification of bone. J. Lab. dr Clin. Med., 25, 
874-5. 1940. 

The following method of simultaneous fixation and decalcification can be 
used for the majority of special staining procedures: Cut sections of bone not 
more than 8-10 mm. thick with a scroll saw. • Place them in the decalcifying 
solution at 37° C. Dissolve 10 g. of HgCL in 300 cc. of dist. water with heat and 
cool it. Dissolve 30 g. of trichloracetic acid in 100 cc. of water and add 5 cc. 
HNO3, 40 cc. formalin and 50 cc. 95% alcohol. (Mix the two solutions.) Chan^ 
this solution daily until tissue is soft. Keep in running water for 24 hr. (or in 2% 
NH4OH for 12 hr. and running water for 24 hr.) Place in 80% alcohol, 2 hr.; 
95% alcohol, 6 hr.; abs. alcohol, 16-24 hr.; xvlol, 5-10 min.; cedar oil, 24 hr.; 
xylol (2 changes), 30 min.; 56°-58° paraffin (3 changes), 4-6 hr.; and embed. 
The average bone decalcifies in 3-5 days. If longer than 7 days is required, 
nuclear staining is impaired. By this technic tissue distortion is minimal and 
the staining capacity of the nuclei is undiminished. — John T. Myern. 

O’BRIEN, H. C., and HANCE, R. T. A plastic coverglass, isobutyl methacry- 
late. Science, 91, 412. 1940. 

Natural resins, like Canada balsam and gum damar, harden slowly and turn 
yellow in time. Nevillite, or Clarite, recently suggested by the General Biologi- 
cal Co., dries rapidly and is practically colorless. Isobutyl methacrylate, a 
plastic made by the du Pont Co. and costing about $1.00 a lb., is similarly found 
to dissolve in benzene and xylene, giving a colorless solution. Moreover, it 
dries very hard within 5-10 min. and yields a preparation somewhat more brilliant 
than those mounted in Clarite. Its refraction index is 1.477, very near that of 
glass. Isobutyl methacrylate may also be used to replace the coverglass by 
simply dipping the slide into a thin solution of the plastic and draining off the 
excess. Immersion oil does not affect its surface, which can be wiped clean with 
alcohol and soft paper. The film produced is very thin, thus interference with 
light transmission is very small; but it will scratch. Scratches are removed by 
dipping the .slide into the same plastic solution. La.stly, the film obtained can be 
written on with ordinary ink for purposes of labeling. — J. A. de Tomasi. 

WARD, MARGARET C. Gum damar in place of thin celloidin for frozen 
sections. Amer. J. Clin. Path., Tech. Suppl., 4, 71. 1940. 

Gum damar, used to affix frozen sections to slides, does not interfere with 
staining. The method described is as follows: Coat the slide with gum damar. 
Float section onto the slide and drain. Flush with 70% alcohol and blot with a 
blotter moistened with 70% alcohol. Stain as usual. Keep the slide horizontal 
while in xylol because it tends to loosen the section. — G. H. Chapman. 

DYES AND THEIR BIOLOGICAL USES 

FIGGE, F. H. J. Squid melanin: A naturally occurring reversibly oxidizable 
pigment. Proc. Soc. Exp. Biol. & Med., 44, 293-4. 1940. 

The ink of the squid (Loligo pealii) is a highly concentrated suspension of 
melanin, the particles of which are visible only by dark field illumination. Com- 
parisons between this melanin and synthetic dopa melanin indicate marked re- 
duction with sodium hydrosulphite and re-oxidation with potassium ferricyanide 
in both instances, whereas natural melanin exhibits more .sluggish reactions. 
Squid melanin contains some substance absorbing about 10% of the light which 
is not reversibly oxidizable. — M. S. Marshall. 

ORR, J. W. The histology of the rat’s hver during the course of carcinogenesis 
by butter-yellow (p-dimethylaminoazobenzene). J. Path. & Boot., 50, 393- 
408. 1940. 

The dye “butter-yellow”, obtained from British Drug Houses, Ltd. under the 
name “dimethyl yellow”, was dissolved in oil and then added to the diet for the 
induction of visceral neoplasms. — S. H. Hutner. 
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ANIMAL MICROTECHNIC 

BRUNSCHWIG, A.. SCHMITZ. R. L.. and JENNINGS, S. Selective locaUza- 
tion of Evans blue (T1824) in subplacental portions of entoderm in the rat 
Pfoc. Soc. Exp. BioL & Med,, 44, 64-6. 1940. 

The injection of pregnant white rats with 4 mg. of trypan blue was followed 
by localisation as small blue granules in the columnar cells of the subplacental 
portions of the visceral entoderm. The experimental check followed observa- 
tions of the localization of Evans blue (T1824), which accumulated in the macro- 
phages and fibroblasts of the stroma around malignant but not benign tumors, 
following the injection accidentally of a pregnant rat. — M. S, Marshall. 

DIGGS. L. W. and PETTIT, V. D. A comparison of methods used in the detec- 
tion of ^e sickie-cell trait. J. Lab. & Clin, Med,, 25, 1106-11. 1940. 

Five methods of detecting sickle cells were compared. The best one is the 
following moist stasis technic of Scriver and Waugh (Canad. Med. A. J., 23, 375. 
1930): Place a rubber hand around the proximal third of the finger and allow it 
to remain for 5 min. Puncture the distal end of the finger, seal a drop of the 
dark blood under a cover slip with vaseline and examine microscopically. — John 
T. Myers, 

GOMORI, G. A method for staining of carious lesions in teeth. Proc, Soc. 
Exp, Biol. A Med., 44, 250-3. 1940. 

The following method permits rapid and accurate work, with human teeth or 
with large numbers of rat jaws: Fix in 80-95% alcohol or neutral formalin and 
wash in repeated changes of dist. water. Impregnate with 0.25-0.5% AgNOj for 
12-24 hr. and wash for at least 24 hr. Reduce in 5% NajHaPOi for 24 hr. and 
wash several hours in tap water. Fix in 2% NaaS^Oj (“hypo”) for 12 hr. and 
wash under the tap several hours. Stained jaws may be dehydrated in alcohol, 
cleared in cedar oil and examined directly under the dissecting microscope or 
they may be decalcified in 5-10% sulfosalicylic acid (not mineral acids) and em- 
bedded in celloidin. Carious areas are black; healthy areas are unstained. — 
M. S, Marshall. 

IGNESTI. UGO. Awertenze per la colorazione con la fucsina di Ziehl di 
materiale fissato in liquid! contenenti acidi. Monit. Zool. Ital., 51, 80-2. 
1940. 

A modification of the Vannucci- Mallory method is proposed in which the acid 
fuchsin is replaced by Ziehl’s fuchsin according to the method of Gallego. This 
modification permits differential staining following fixation with alcohol or fluids 
containing acid (Susa. Gilson-Carazzi, Zenker acetic, picro-sublimate, Sanfelice, 
and Bouin). 

The essential modification is the omission of acetic acid from the solutions used 
in steps 1 and 3 of the following procedure: 1) Stain for 3-5 min. in dil. carbol 
fuchsin (5 g. Ziehl’s fuchsin. dissolved in 10 cc. dist. water). 2) Wash in dist. 
water. 3) Differentiate for 5 min. in dil. formalin (formalin, 3 g., dissolved in 
dist. water, 10 cc.). For the rest of the steps, the original method is followed. 

If nuclear staining is too intense, the solution in step 1 may be made with 2 g. 
Ziehl’s fuchsin, and the time of staining reduced to 1-3 min. — A. B. Dawson. 

JAGER. R.. and JAGER. F. Fluoreszenmikroskopie im auffallenden Licht 
unter besonderer BeriickaichtiguM der Struktur der Oberflftche der lebenden 
Haut uitd der Vereinfachung der ]^8mittel. Zis, wise. Mikr., 56, 273. 1939. 

This is a technical description of various methods employed in obtaining sharp 
surface contour pictures of the epidermis. The latter is rendered sensitive to 
ultra-violet light by washing the parts to be examined with a dil. solution of 
some flurochrome such as Primuiin (Grubler) or Auramine (Hollborn). 
The usual opaque illuminators are used* 

The method should find various practical applications in studying the effects 
of soaps and cosmetics, industial hazards, etc., upon the epidermis. — J. M. Thur» 
inyet. 
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JUGE, JEAN. Les potentialities morphogenetiques des segments du membre 
dans la regeneration du Triton (Autopode). Rev, Suisse de ZooL, 47, 65-133. 
1940. 

A method for contrast staining of bone and cartilage in cleared specimens is 
described as follows: Fix 24-48 hr. in 4% formalin. Wash in running water 
several hours. Transfer to 70% alcohol for 24 hr. Remove the skin. Stain 1-3 
hr. in acetic methyl green (methyl green, 3 g.; 70% alcohol, 100 cc.; acetic acid, 
2 drops). Differentiate in several changes of 70% alcohol several hours until 
the desired color is reached; 95% alcohol, 2 hr.; abs. alcohol, 2 hr. Stain 12-24 
hr. in alizarin (saturated solution of alizarin in abs. alcohol, 1 cc.; abs. alcohol, 
100 cc.; acetic acid, 5 drops). Transfer to abs. alcohol for 2 hr. Clear in toluol 
or benzol for hr. 

Material may be preserved in a mixture of 27 cc. methyl .salicylate with 7 cc. 
i.sosaphrol, or in methyl salicylate alone. Cartilage appears green (but loses its 
color at the end of several months); bone is red. — A. B. Dawson. 

KAIIFMANN, W. Occurrence of special cell groups at vascular pole of glom- 
erulus in mammalian kidneys. Proc. Sor. Exp. Biol. & Med., 44, 227-30. 
1940. 

This is a report of a study of the juxtaglomerular corpu.scles of Goormaghtigh, 
compo.sed of agglomerations of cells. The author recommends fixation in 
Bouin’s or Zenker’s solution while fresh, paraffin embedding and sectioning 
serially, 4-6 fJL. Hematoxylin-eosin fjiils to give adequate detail, Ma.sson’s 
trichrome stain is better and Mallory’s phosphotungstie-acid-hematoxylin 
reveals good nuclear detail. Cytoplasmic vacuolization is visible by this method 
or with Mallory’s anilin blue connective tissue stain. Intercellular fibrils are 
well brought out with Masson’s stain or better with silver .stains. — M. S. Mar- 
shall. 

LANDAU, E. Quelques reflexions sur les proc4d6s d’impregnation des neuro- 
fibrilles par le nitrate d’argent. Bull. d'Histol. Appl., 17, 65-80. 1940. 

A method is described for the silver impregnation of paraffin sections from the 
nerve fibers of the central nervous .sy.stem, as follows: Use material that has been 
fixed in formalin. Fasten the sections to .slides with a very weak solution of 
gelatin, heating to an optimum temperature of 35° C. Remove paraffin and 
place in a 10% solution of neutral formalin 12-24 hr. or longer, protected from 
light. (The authors do not consider treatment with 95% alcohol desirable be- 
fore impregnation.) After removal from formalin, rinse in dist. water, and 
tran.sfer, in the dark, to a 20% solution of AgNO^. Hold in an oven at 35-40° C. 
for 1-2 hr. according to the thickness of the .section. Rin.se 1 sec. in dist. water 
and transfer to 20% ammoniacal silver. After 5 min. rinse briefly and reduce 
the silver by several drops of 1% neutral formalin. Repeat at intervals, control- 
ling the reduction of the silver under the microsope. 

The impregnation is continued until the desired result is obtained. The re- 
duction may then be stopped by formalin, by a thoro washing in dist. water, or 
by the method proposed by Gros. After toning in AuCl,, and fixing in Na^SiOj, 
the sections may be differentiated in a J4% solution of potassium ferricyanide 
or 10-15% KI. When the differentiation is finished, the .section is washed 
several hours in running water, dehydrated, and mounted either in Canada 
balsam or in the following fluid preferred by the authors: dist. water, 30 cc.; gum 
arabic, 30.0 cc.; refined sugar, 30 g.; glucose, 5 g. 

This method has been used successfully for the cerebral cortex, the cerebellum 
and the bulb . — Jean E. Conn. 

MC CARTER, JOHN C. A silver carbonate method for oligodendrocytes and 
microglia for routine use. Amer. J. Path., 16, 233-5. 1940. 

The following silver method is recommended for tissue of the central nervous 
system: Fix in 10% formalin. Treat frozen sections (20-25 fx) with a 1 % solution 
of strong ammonia in dist. water for a few minutes, if the material is recently 
fixed, or over night if fixed for several weeks. Without washing, transfer to 4% 
aq. HBr (10% soln. of cone, hydrobromic acid) at 37° C. for 1 hr., wash in 2 
changes dist. water and put into 5% aq. NaaCOj. Add an equal volume of 5% 
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aq. ammonium alum (disregard ppt.) and leave the sections in this mixture for 
1 hr. to a-S days. Wash in 8 changes dist. water and stain in Hortega’s strong 
silver carbonate solution (5 cc. 10% AgNOj, plus 20 cc. 5% NaaCOj, plus strong 
ammonia water to just dissolve ppt.» filter and add 20 cc. dist. water) for 2-5 min. 
Reduce, without rinsing, in 1% formalin and agitate by blowing on the sections. 
Wash well in dist. water, gold-tone and fix in hypo in the usual manner. De- 
hydrate the sections after putting on the slide and cover in balsam. The method 
combines modifications of Hortega’s method for oligodendrocytes and microglia 
with those of Globus and Penfield and adds the ammonium alum mordant; the 
time the sections remain in the first ammonia bath is varied to suit the time of 
fixation.— ‘77. A, Davenport, 

REXED, B., and WOHLFART, G. tlber Fttrbung mit gepufferten Stture- 
fuchsinlbsung. ZtM, mss, Mikr,, 56, 212-5. 1939. 

The authors attribute the extreme variability of the action of acid fuchsin as 
used in Mallory’s connective tissue stain to the varying pH of its solution. The 
reaction of a freshly prepared 0.1% solution of acid fuchsin is pH 4.49, and any 
alkalinity raises the pH sufficiently to render the stain inert. The following 
recommended formula gives a solution of pH 3.29db0.01: acid fuchsin, 1.0 g.; 
N/10 HCl, 60.0 ml.; dist. water, 900 ml.; Sorensen’s citrate solution, 40 ml. 
(citric acid crystals 21.0 g., N/1 NaOH 200 ml., dist. water to make 1 L.). 

Practically all organs stain in range of pH 3-4. The red blood cells alone 
stain at pH 5-7. — J, M, Thvringer, 

ROHLINGER, H., and REITZ, M. Die Methode der Schnittveraschung und 
ihre Bedeuttmg fiir die physikalisch-therapeutische Forschung. Zts, wiss, 
Mikr.. 56, 361. 1939. 

The importance of the spodogram in dermatology for the control of physical 
therapy measures is discussed. Every functional change of the skin is contingent 
upon a shifting of its electrolytic components. 

The presence of calcium, magnesium, phosphates, iron, and silicic acid are 
determined as follows: Fix the living tissue in abs. alcohol 48-72 hr. and imbed 
in paraffin. Cut sections 10 jU, mount with dist. water and incinerate with aid of 
microincinerator. Postmortem material is unsuitable because of its altered cell 
permeability, diffusion phenomena, and change in pH. The preparations are 
unstable and photomicrographs must be made immediately. 

To determine total Ca salts: breathe gently on the spodogram to convert the 
w'ater soluble Ca salts into carbonates which are practically insoluble. The 
residue may be washed from the preparation with dist. water. 

The Mg pictures obtained after previous removal of Ca salts are less definite 
than when made from the fresh spodogram. It is demonstrated by treating the 
spodogram for 3 min. with a 1% tetraoxyanthrachinon solution and removing the 
remainder with a 10% solution of antipyrin. Lastly, the sections are treated for 
30-40 min. with dist. water (40-50® C.) using several changes. 

The demonstration of phosphates is more difficult because of precipitate 
formation on the spodogram; however, they may be shown in the total ash as 
well as Ca picture. To overcome this difficulty a drop of abs. alcohol may be 
placed carefully on the spodogram and cover slip. The reagent ferric acetate 
(concentration not mentioned) is dropped at the side of the cover slip and drawn 
thru by holding a bit of filter paper to the opposite side. A few drops of alcohol 
mixed with the reamnts hastens this process. This procedure should be repeated 
3 or 4 times. A solution of 1% acetic acid in 33% alcohol is similarly drawn thru. 
Ferric phosphates are formed while other salts are removed by acetic acid. The 
iron salts are rendered visible by drawing thru first 2-3 drops of a potassium 
ferrocyanide solution followed by 4-5 drops of 1% HCl. 

Iron may be demonstrated with the Berlin blue or still better the Turnbull 
reaction, as follows: precipitate with ammonium sulphide, add 20% potassium 
ferrocyanide in the presence of HCl and observe the blue color reaction. 

Silicic acid is isolated by treating the spodogram min. with 1-2% aq. HCl. 
The remainder of the sp^ogram consists of silicic acid since all other sdts are 
dissolved and washed away by HCl. — /. if. Thuringer, 
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ROSKIN, G.. and KIRPICHNIKOVA. E. Coloration vitale par ionophofdse. 
Bull d'HistoL AppL, 17, 146-7. 1940. 

A method is described for vital staining of animal cells by means of ionization. 
Colored ions are introduced into the living organism by means of a continuous 
current from a storage battery having an intensity of 0.25 milliamperes for an 
electrode of 1 sq. cm. Tin plates are used for electrodes with the active one a 
little smaller than the other. Various dyes can be used; e.g., methylene blue 
which has a colored positive ion. The electrodes are attached to the animal after 
the hair has been removed. A pad of gauze soaked in a 0.5-1. 0% solution of 
methylene blue is placed under the active electrode, and gauze wet with water 
is placed under the other electrode. The current is allowed to pass for 20-30 
min. 

Coloration can be observed after the first electrification, but it becomes more 
intense after this has been repeated on several successive days. With white 
mice coloring has been observed, not only in the cells of the skin, but also in the 
outer layers of the muscles. After killing the animal, the tissues are fixed in the 
following solution: Sat. aq. picric acid, 6 parts; sat. aq. ammonium molybdate, 
2 parts; formalin, 2 parts. They are then passed thru alcohol and embedded in 
paraffin. 

This method can also be used for vital staining of nerves. — Jean E, Conn, 

SCHORR, E. A new technic for staining vaginal smears. Science, 91, 321. 

1940. 

The conventional hematoxylin-eosin-water-blue technic of Papanicolaou for 
vaginal smears is not entirely satisfactory when stress is put on the detection of 
cornification, a cytoplasmic change taken as a measure of ovarian function. The 
following modification of the Masson trichrome stain has, however, proved use- 
ful, because the sequence of contrasting colors produced is comparable to a 
chemical titration of the cell charge of the smear. Fix (no time given) the wet 
smear in 95% alcohol-ether, 1:1; run down to water. Stain 2 min. in Harris’ 
hematoxylin; rinse 4-5 times in water, and let stand 5 min. in running water. 
Stain 5 min, in ponceau-acid-fuchsin-orange-G; rinse 3-4 times in water. Mor- 
dant 10 min. in 3% phosphotungstic acid; rinse 3-4 times in water, (’ounter- 
stain 8 min. in light green; do not wash. Acidify 3 min. in 0.25% acetic acid; do 
not wash. Dehydrate, clear, and mount. For the composition of the trichrome 
.stain reference is made to Foot’s de.scription (Amer. J. Path., 14, 245, 1938). — 
J. A, de Toman. 

TAFT, A . E. A supplementary method for the study of Arachnopia. Science, 91 , 

272. 1940. 

The usual preparations of brain and cord tissue give an inadequate idea of 
structure and histological relations of leptomeninges. Such stained preparations 
can, however, be supplemented with others which, prepared by the following 
simple technic, will often yield further valuable information: Float fragments of 
fresh or formalin-fixed tissue from water onto a glass slide, add a drop of glycerin, 
and put cover in place, with the application of some pressure. The material is 
thus made suitable for dark field work, a technic especially valuable when the 
study of vascular arrangement and meningeal concretions is called for. — J. A. 
de Tomasi, 

TAKEYA-SIKO. Markscheidenffirbemethode am Gefrierschnitt. Zts. genam, 

Neurol, u. Paychiat,, 169, 216-9. 1940. 

As a supplement to Schroeder’s article (abs. Stain Techn., 15, 37) two methods 
for myelin sheaths are presented. The first is the Sugamo method as follows: 
Fix in 10% formalin; wash in running water 12-36 hr. Cut frozen sections 
(about 30 ju). Place 3-5 min. in 50% alcohol (agitate well); transfer to dist. water, 
then mordant 6-15 hr. at 37® C. in K 3 Cr 207 , 5 g.; chromalum, 2 g.; dist. water, 
100 cc. with sections flat and submerged in the fluid. Rinse 2-3 times in dist. 
water and stain 2-6 hr. at 37® C. in Kultschitsky’s acetic hematoxylin. Transfer 
to water (use perforated spatula as sections are brittle); wash thoroly; then dif- 
ferentiate in 0.3-1. 0% KMn 04 20-30 sec., one section at a time. Rinse in dist. 
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water and treat with a fresh mixture of equal parts of 1% oxalic acid and 1% 
NaaSOj. Wash thoroly in tap water; dehydrate; clear in creosote-xylene and 
mount in balsam. The Yatusiro method is like the first with the following 
exceptions: Omit the mordant; stain in aged Delafield’s alum -hematoxylin 12-24 
hr.; differentiate in borax 2 g., potassium ferricyanide 2.5 g., water 100 cc. — H, A. 
Davenport. 

WOLF-HEIDEGGER, G. Die Anwendting von Kava-Kava bei der Fixienmg 

des Diinndarms und anderer Hohlorgane. Zts. wiss. Mikr.y 56, 417. 1940. 

Postmortem contractions of smooth muscle in the alimentary tract of mammals 
produce distorted histological pictures. To overcome this diflBculty an infusion 
of powdered Kava-Kava root {Piper latifolium) is recommended. 

The procedure is as follows: Heat 250 ml. Ringer’s solution slowly to 80® C.; 
add 15 g. Kava-Kava powder, agitating constantly. When cooled to 37® C., 
take a few ml. of this solution and add a small amount of Merck’s diastase, mix 
thoroly and add to the remainder of the Ringer’s. Let digest in incubator for 
2J^ hr., filter, discard ppt., and proceed to inject animal. Any of the usual 
fixativc.s may follow this treatment. 

The results were excellent on cats while rabbits receiving the same preliminary 
treatment did not re.spond to the Kava-Kava relaxation which may be attributed 
to their being vegetarians. — J. M. Thuringer. 


PLANT MICROTECHNIC 

GORDON, W. E. A labor-saving technique for leaf samples in histological 
work. Science, 91, 390. 1940. 

For the purpose of recording the source of each leaf sample and maintaining 
its identity thruout the various manipulations in the laboratory, the following 
procedure is recommended: By means of a crow quill pen, put duplicate numbers 
in India ink on fresh leaves in the region from which the sample is to be taken. 
Punch out a disk-like portion which includes one of these numbers, and use this 
as a sample to embed and store for future sectioning. The other number is left 
to record the source and location of the sample taken; the leaf bearing it is pressed 
and dried for filing. As many as 15 such samples from the same specimen can be 
preserved, fixed, dehydrated and embedded at the same time with the sample 
bearing the number at the bottom of the block, so that it is legible thru the thin 
layer of paraffin. The numbers in ink are not washed off by chrom-acetic, or 
formol-acetic-alcohol fixatives, nor by the common alcohols, dioxan, or chloral 
hydrate. — J. A. de Tornasi. 

HILLARY, B. B. Use of the Feulgen reaction in cytology. I. Effect of fixatives 
on the reaction. Botan. Gazette, 101, 276-300. 1939. 

“In vitro” experiments with nucleic acid impregnated agar blocks using four 
different types of fixatives showed that the Feulgen nucleal stain gives two types 
of staining curves, depending on the presence or absence of chromic acid in the 
fixative. With fixatives not containing chromic acid, the maximum stain is 
produced by hydrolysis at 60® C. extending from 4 to 8 min.; after that time a 

f radual falling off of the stain takes place, till at 30 min. no stain is visible. With 
xatives containing chromic acid, the maximum stain is produced by hydrolysis 
at 60® C. for from 5-30 min. That this greater retention of the stain with in- 
creased hydrolysis is due to chromic acid was established by testing the individual 
ingredients of the fixatives separately. Most of the ingredients of the fixatives, 
if they are present at the concentration normally used, do not interfere with the 
stain. Tannins, which occur widely in plant cells and which have been reported 
to inhibit the stain, were found to have no inhibitory effect unless a fixative was 
used that contained formalin. The nuclei of various plants from different 
divisions thruout the plant kingdom when- treated in the same manner as the 
agar blocks showed the same type of staining curves. Causes of the previously 
reported negative stain reactions in many of these plants are discussed. — B. R. 
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THOMAS, J. WARRICK. A comparison of cedar oil and other materials in the 
making of slides of atmospheric pollen. J. Lab, & Clin. Med., 25» 1088-90. 
1940. 

Comparative studies were made of atmospheric pollen slides prepared with a 
glycerin jelly, glycerin vaseline, corn oil, almond oiljind cedar oil. Glycerin 
jelly, containing a trace of methyl green (proportion not given) is desirable where 
structural detail is desired, but not for routine use. Cedar is preferable to other 
oils because it remains in the slide area to which it is applied, is more adhesive 
and makes the pollen grains more translucent. Cedar oil preparations may be 
filed either mounted with Canada balsam and cover slip, or unmounted in dust 
proof slide boxes . — John T. Myers. 

MICROORGANISMS 

HORVATH, J.v. Die Bedeuttmg des Zuchtwassers und der Fixierung in der 
Mikrotechnik der Protozoen. 1. Die Wirkung des Eisennitrates bei Anwen- 
dung von Anilinfarben. Zts. wise. Mikr., 56, 291. 1989. 

The staining of protozoa can be influenced by adding 5 drops of 0.18% Fei(N 03)3 
to 10 ml. of the hay infusion or other culture medium in which they are growing. 
The action of the iron salt is said to be entirely unlike that of a mordant since it 
has no effect after fixation. It may be used in relatively high concentrations “in 
vivo” without affecting the viability of the organisms, and may be followed with 
one of the usual fixing fluids suitable for protozoa. The specifity of the various 
stains may be altered by regulation of the amount of Fe 2 (N 03)3 added.— -.7. M. 
Thnringer. 

LEVADITI, C., REINifi, L., STAMATIN, LE-VAN-SEN, and BEQUIGNON, 
R. Ultravirus et fluorescence. Le virus vaccinal. Ann. Inst. Pasteur, 64, 
359-414. 1940. 

The following modified Hagemann technic is offered for the use of fluorescent 
dyes in the microscopy of viruses: Smear thick suspensions of elementary bodies 
on a slide, dry 1 hr. at 87 C. Agitate slides in dist. water for 10 min., dry 1 hr. 
at 87° C. Stain 5 min., rinse in dist. water, examine dry preparations by fluor- 
escence. The authors used the Zeiss cardioid dark-field apparatus supplied with 
quartz stage accessories to enable use of an ultraviolet light source. The best 
dye, thioflavine, and the less suitable dyes, primuline, thioflavine S, auramine 0, 
rhodamine B, trypaflavine, uranine A and eosin G, were obtained from Hoerlein. 
The elementary bodies are brilliantly fluorescent against the dark background. 

Silver impregnation staining methods afford a good check on fluorescence 
methods. — S. H. Hutner. 


HISTOCHEMISTRY 

CRAMER, G. Ein Verfahren, Nitrate im Gewebe sichtbar zu machen. ZentbL 
allg. Path., 74, 241-4. 1940. 

The reagent, diphenyl-endo-anilo-dihydro-triazole (called “Nitron” by Busch), 
forms insoluble salts with nitrates and these can be demonstrated in tissue by 
examination with polarized light. The method is as follows: Dissolve 10 g. 
“Nitron” with 100 cc. of 5% acetic acid, heat (temp, not given). Cut fresh 
(unfixed) tissue with a freezing microtome (cool knife) and receive the section on 
a slide. Put 1-2 drops of hot “Nitron” solution on a cover glass and cover the 
section with it. Store hr. in a refrigerator to assist crystallization of the 
nitrate. Examination with polarized light reveals the presence of nitrates as 
doubly refractive zones. Methylene blue can be added to the “Nitron” reagent 
if desired. Sections must be examined immediately after removal from the 
refrigerator. A discussion of interfering substances is given. Further informa- 
tion: Busch, M., Ber. dent. chem. Ges., 38, 861. — K. A. Davenport. 
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STAINS RECENTLY CERTIFIED 

In the table below is given a list of the batches of stains approved 
since the last one listed in the July number of this Journal. 


Stains Certified June 1, to Aug. 31, 1940* 


Name of dye 

Certification 
No. of batch 

Dye 

Content 

Objects of tests made 
by Commissionf 

Date 

approved 

Phloxine 

CPh-3 

90% 

For histological staining 

June 17, 1940 

Wright stain 

CWi-13 


As blood stain 

June 27, 1940 

Rose Bengal 

CRb-3 

80% 

As bacteriological stain 

June 28, 1940 

Brilliant cresyl 
blue 

Methyl orange 

NV-19 

55% 

For vital staining of blood 

July 8, 1940 

LM-1 

91% 

As histological counter- 

July 16, 1940 

Methyl orange 

NM-^ 

91% 

stain 

As histological counter- 

July 16, 1940 

Pyronin Y 

NP-8 

5*% 

stain 

As constituent of Pappen- 

July 22, 1940 

Methylene blue 

NAt-« 

1.31- 

heim stain 

For use in reduction test of 

July 23, 1940 

thiocyanate 

tablets 

Hematoxylin 

FH-16 

1.65% 

milk 

As histological and cyto- 

Aug. 2, 1940 

Fast green CF 

LGf-1 

93% 

1 logical stain 

As histological and cyto- 

Aug. 10, 1940 

Malachite green 

NMg-8 

93% 

logical counterstain 

As histological and bacte- 

Aug. 12, 1940 

Giemsa stain 

NGe-6 


riological stain 

As blood stain 

Aug. 21, 1940 

Tetrachrome stain 

NMn-11 


As blood stain 

Aug. 31, 1940 


*The name of the company submitting any one of these dyes will be furnished on 
request. 

fit is not to be inferred that these are the only uses for which each of these samples 
may be employed. The Commission ordinarily tests each dye for such of its common 
uses as seem to give the most severe check as to its staining value. Certification does 
not in any instance, however, imply approval for medicinal use. 





INDEX TO VOLUME 15 


Acenaphthene, use of, in pollen tube 
technic, 49 

Aceto-carmine, 51, 69-72, 82, 139, 140, 
150, 152, 167-172 
Belling’s, 51, 144 

Aceto-carmine auxiliary stain, chlorazol 
black £ as an, 69 

Aceto-carmine method for fruit material, 
167 

Acid fuchsin, 17, 18, 19, 33, 34, 38, 73, 
77, 79, 84, 90, 125, 129, 159-165, 
178, 180, 182, 183 

Acid fuschsin as a connective tissue 
stain after phosphomolybdotungstic 
mordanting, 159 
Acid violet, 34 
Acid yellow, 85 

Adams, J. E. A procedure for staining 
filamentous algae and fungi on the 
slide, 15 

Adhesion method for examination of 
surface casts, 32-33 

Algae, filamentous, procedure for staining 
on the slide, 15 
Algae, staining of, 15 
Alignment of objectives in the binocular 
dissecting microscope, checking and 
adjusting, 173 
Alizarin, 85, 181 
Alizarin red S, 109, 125, 132 
Amaranth, 123 

Anilin blue W. S., 17, 19, 21, 22, 38, 73, 
79, 155, 159, 181 

Animal microtechnic, 34, 81, 124, 180 
Animal tissue, embedding of 78-79, 127 
fixation of, 35-36, 126, 127, 167, 184 
staining of, 17, 29, 32, 34, 35, 36, 38, 
40, 53, 73. 77, 78, 79, 82, 85, 124, 
125, 127, 159, 167, 180, 181, 182 
Anonymous, Nevillite V. Perfect sub- 
stitute for balsam, (abs.), 76 
Anti-coagulants, dyes as, 80-81 
Apparatus for staining slides, 122 
Arens, K. Lokaler Nachweiss von 
Kalzium in den Membranen des 
Elodea-blattes mittels Natriumoleat, 
(abs.)» 40 

Armitage, F. D. Dioxan in microscopical 
technique, (abs.), 76 
An eyepiece camera for miniature 
negatives, (abs.), 177-178 
Armitage, F. L. A modified peroxidase 
stain for blood and bone marrow 
films, (abs.), 81 

Asana, J. J. Dioxan for bleaching, 176 
Auer, A. Die Verwendung des Rollfilms 
und die Messung der Belichtungszeit 
inder Mikrophotographie, (abs.), 178 
Auramine O, 145, 180, 185 
Aurantia, 84 

Autodigestion, post-mortem, of the in- 
testinal mucosa of the turkey, 53 
Azo blue, 87 


Azocarmine, 127 
Azofuchsin, 18, 19 

Azofuchsin B, 3B, 6B, G, 4G, GN, or 
S, 17, 18, 19, 21 
Azure B, 41 
Azure I, 41 
Azure II, 41, 128, 129 

Bacteria, staining of, 23, 38, 40, 87, 128, 
129 

Bacterial capsules, staining of, 85-86 
Bacterial fat stain, Sudan black B as, 23 
Bacterial flagella, staining of, 86 
Bacteriostatic dyes, 80, 85, 86-87, 131 
Badertscher, J. A. A simple technic for 
in to to staining of tarsal and 
sebaceous glands, 29 

Baldwin, J. T. Chromosomes from leaves 
(abs.), 38 
Balsam bottle, 31 

Bank, Edward W. and Davenport, H. A. 
Staining paraffin sections with 
Protargol. 5. Chloral hydrate mix- 
tures, with and without formamide, 
for fixing peripheral nerves, 9 
Bank, O. and Bungenberg de Jong, H. G. 
Untersuchungen uber Metachrom- 
asie, (abs.), 79-80 

Basic fuchsin, 2, 18, 38, 86, 88, 131, 159, 
160, 161 

Bayley, J. H. Differential staining 
methods for formalin-fixed human 
pituitary gland, (abs.), 34 
Becker, Elery R. and Roudabush, Robert 
L. Brief directions in histological 
technique, (book review), 31 
Bejambes, M. {See Gvittonneau, M. G.) 
Bequignon, R. {See Levaditi^ C.) 

Beyer, E. M. Trichrome stain for astro- 
cytes, (abs.), 178 

Biebrich scarlet, W. S., 17, 18, 19, 20, 21, 
22, 125 

Biological stains in time of war, 1 
Bismarck brown Y, 85 
Black, C. E. {See Stovall, JV, D.) 
Blattner, Russell J. {See Cooke, Jean V.) 
Bleaching, dioxan for, 176 
Blood cells, red, selective staining of, 155 
Blood, staining of, 78, 81, 82, 83, 128-129, 
155, 180 

Bone, sectioning of, 36, 126, 179 
staining of, 126, 181 
Book reviews, 31, 121 
Bordeaux red, 18, 19, 122 
Borries, B. v. and Ruska, £. Aufbau und 
Leistung des Siemens-tJber-mikro- 
skopes (abs.), 121 

Boyd, George R. {See Yoe, John H.) 
Brilliant cresyl blue, 1, 2, 80, 186 
Brilliant cresyl violet, 37 
Brilliant green, 131, 132 
Briscoe, P. M. {See Hober, R.) 
Briscoe-Woolley, P. M. {See Hober, R.) 


187 



188 


STAIN TECHNOLOGY 


Broadhurst, Jean and Paley, Charles. A 
single*dip stain for the direct exami- 
nation of milk, (abs.), 38 
Broda» B. Uber die Verwendbarkeit von 
Chiiializarin, Titangelb und Azoblau 
zum mikro- und histochemischen 
Magnesiumnachweis in Pflanzenge- 
weben, (abs.), 87 

Broh-Kahn« R. H. The bacteriostatic ac- 
tion of sulfanilamide under anaerobic 
conditions, (abs.), 80 
Bruner, D. W. and Edwards, P. R. Appli- 
cation of the endospore stain to 
blood smears from opsonophagocytic 
tests, (abs.), 128 

Brunschwig, A., Schmitz, R. L. and Jen- 
nings, S. Selective localization of 
Evans blue (T1824) in subplacental 
portions of entoderm in the rat, 
(abs.), 180 

Buffalo black NBR, 72 

Bungenberg de Jong, H. G. (See Bank^ 0.) 

Calcium, demonstration of, 40 
Cansey, O. R. Description of three 
species of frog microfilariae with 
notes on staining methwls, (abs.), 
128-129 

Card mounts for handling root tips in the 
paraffin method, 45 

Carleton, H. M. and I>each, E. H. An im- 
proved method for fiattening out 
paraffin sections, (abs.), 76-77 
Carmine, 132, 139-152, 167-172 
aceto-, 51, 69-72, 82, 139, 140, 150, 152, 
167-172 

Carter, W. The use of prontosil as a vital 
dye for insects and plants, (abs.), 34 
Celestin blue, 125 

Celloidin sections, a method for stamping 
serial numl^ers of, 113 
Cell-sap, measuring density changes, 32 
Cell walls, microscopic study of, 84 
Checking and adjusting the alignment of 
objectives in the binocular dissecting 
microscope, 173 

Chloral hydrate mixtures with and with- 
out formamide, for fixing peripheral 
nerves, 9 

Chlorazol black E, 67, 69-72, 132 
as an aceto-carmine auxiliary stain, 69 
Chlorazol fast pink BKS, 80 
Chromotrope 2R, 18, 19, 155, 156, 158 
Chrysoidin, 18, 19, 78 
Chrzanowski, Bronislaw, (See JeHowy^ 
Boleslaw) 

Ciardi-Dupre, G. Accorgimenti per 
allestire eoonomicamenta serie isto- 
logiche, (abs.), 178 
COa-ice for frozen sections, 138 
Cobum, William (See Soier, Eleanor) 
Cofe, W. C. and Smith, F. R. A micro- 
scopic technique for studying fat 


globules in dairy products and other 
oil in water emulsions, (abs.), 77 
Collander, R. and Virtanen, E. Die 
Undurchlassigkeit pfianzlicher Pro- 
toplasten fur Sulfosaurefarbstoffe, 
(abs.), 33 

Color-photomicrography, 122 
Combined fixing, staining and mounting 
media, 139 
Congo red, 93, 132 

Conn, H. J. Progress in the standardiza- 
tion of stains. 

Biological stains in time of war, 1, 2 
The present situation concerning 
Giemsa stain, 41 

Connective tissue stain after phospho- 
molybdotungstic mordanting, acid 
fuchsin as, 159 

Connective tissue stain, Mallory’s further 
experiments with the Masson tri- 
chrome modification of, 17 
Cooke, Jean V. and Blattner, Russell J. 
Vital staining of virus lesions on 
chorio-allantoic membranes by try- 
pan blue, (abs.), 124 
Copper, demonstration of, 40 
Cramer, G. Ein Verfahren, Nitrate im 
Gewebe sichtbar zu machen, (abs.), 
185 

Cresyl blue, 39, 83 
Crocein, 18, 19 

Crooks, D. M. The use of a translongi- 
tome in making and interpreting 
alternate transverse and longitudinal 
serial sections, (abs.), 177 
Crossmon, Germain, The selective stain- 
ing of red blood cells, 155 
Crystal ponceau, 93, 94 
Crystal violet, 2, 7, 85, 86, 88, 95, 96, 97, 
98, 101, no, 131, 132 
Cyanol extra, 93 

Cytological staining, 38, 69, 82, 84, 126, 
167, 175, 178 

Cytology and histology, a simple staining 
method for, 67 

Cytology, insect, a new embedding 
schedule for, 175 

Darrow, Mary A. A simple staining 
method for histology and cytology, 
67 

Davenport, H. A. (See Bank^ Edward W,) 
Davis, J. G. (See McClemont, J.) 

Davis, J. G., McClemont, J. and Rogers, 
H. J. Studies in Mastitis. I. The 
routine diagnosis of mastitis, (abs.), 
85 

Dean, H. L. Delafield’s hematoxylin and 
safranin for staining plant materials, 
61 

Dehydration, 82, 36, 76, 77, 79 
Dehydration and fixing, time savers for. 
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Delafield^s hematoxylin and safranin for 
staining plant materials, 61 
Delaporte, B. Sur les acides nucl^iques 
des levures et leur localisation, (abs.), 
38-39 

Derby, J. T. A substitute for ethyl alco- 
hol, (abs.), 77 

Determination of apparent isoelectric 
points of cell structures by staining 
at controlled reactions, 91 
Differentiation, oils for, 77 
Diggs, L. W. and Pettit, V. D. A com- 
parison of methods used in the detec- 
tion of the sickle-cell trait, (abs.), 180 
Dioxan, 76 

Dioxan for bleaching, 176 
Dissecting microscope, binocular, check- 
ing and adjusting the alignment of 
objectives, 173 

Donaggio, A. Dimonstrazione dell 
’esestenza di una lesione organica 
reversible nell ’azione degli anestetici 
sulle fibre nervose central! e peri- 
feriche, (abs.), 34-35 
Duffield, John W. Time savers for fixing 
and dehydration, 57 
Durol black 2B, 72 

Dyes and their biological uses, 33, 79, 122, 
179 

Dyes, physiocheniical study of, 123 

physiological action, 33, 81, 122, 123 

Earl, W. R. Iron hematoxylin stain con- 
taining high concentration of ferrous 
iron, (abs.), 77 

Earl, W. R. (See Lillie, R. D,) 

Eckel, Earl E, Cover slip dispenser, 
(abs.), 177 

Edwards, P. R. {See Burner, D. W.) 
Electron microscope, 31, 121 
Embedding, 78-79, 184 
Embedding schedule, new, for insect 
cytology, 175 

Embryological material, a simple method 
for mounting, 119 
Embryos, staining of, 124 
Eosin B, 2 
Eosin G, 185 

Eosin Y, 18, 19, 36, 55, 62, 79, 82, 83, 84, 
85, 119, 120, 126, 128, 131, 132, 181, 
183 

Eosin, old Gruebler, and hematoxylin 
compared with current American 
stains, 119 

Erie black GXOO, 67 

Erythrosin, 18, 19, 62, 75, 80, 82, 84, 129 

Ethyl eosin, 87, 130 

Ethyl violet, 79 

Eyepiece camera, 177-178 

Fast green FCF, 2, 3, 6, 7, 18, 19, 20, 21, 
22, 125, 126, 186 
Fast pink 2BL, 81 
Fastusol pink BBA, 81 


Fat stain, bacterial, Sudan black B as, 23 
Fat, staining of, 23, 77, 81-82, 124-125 
Fautrez, J. (See Lison, L.) 

Feder, J. M. Adaptation of the rolls razor 
to a new type of microtome blade, 
(abs.), 75“ 

Ferguson, Frederick F. {See Hathaway, 
Charles 0.) 

Feulgen stain, 40, 184 
Figge, F. H. J. Squid melanin: A natur- 
ally occurring reversibly oxidizable 
pigment, (abs.), 179 
Filamentous algae and fungi on the slide, 
a procedure for staining, 15 
Fite, G. L. The fuchsin-formaldehyde 
method of staining acid-fast bacilli in 
paraffin sections, (abs.), 129 
Fixing and dehydration, time savers for, 
57 

Fixing, staining and mounting media, 
combined, 139 

Flinn, Mackay. A rapid staining method 
for opsonocytophagocytic indices, 
(abs.), 82 
Fluorescein, 75 

Fluorescence microscopy, 31, 75, 180, 185 
Forbes, J. C. {See Gershherg, H.) 
Formamide in chloral hydrate mixtures 
for fixing peripheral nerves, 9 
Frozen sectioning technic for cutting 
serial sections thru the brain, appli- 
cation of the, 133 

Frozen sections, staining of, 33, 37, 126, 

179, 183-184 

Fruit material, the aceto-carrnine method 
for, 167 

Fuchsin, acid, 17, 18, 19, 33, 34, 38, 73, 77, 
79, 84, 90, 125, 129, 159-165, 178, 

180, 182, 183 

Fuchsin, basic, 2, 18, 38, 86, 88, 131, 159, 
160, 161 

Fungi, staining of, 39, 84 

procedure for staining on the slide, 15 
Further experiments with the Masson 
trichrome modification of Mallory’s 
connective tissue stain, 17 

Gclei, Gaber von. Neue Silbermetho- 
den im Dienste der Protistenfor- 
schung. (Komplexsilberverbin-dun- 
gen), (abs.), 39 
Gentian violet, 77, 84, 86 
Gershberg, H. and Forbes, J. C. Precipi- 
tation of insulin with rhodamine-B, 
(abs.), 80 

Giemsa stain, 1, 41-43, 81, 88, 129, 186 
present situation concerning, 41 
Glycerin mounts, resins for sealing, 174 
Gold orange, 90 

Gomori, G. The effect of certain factors 
on the results of silver impregnation 
for reticulum fibers, (abs.), 35 
A method for staining of carious 
lesions in teeth, (abs.), 180 
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Gordon, W. E. A labor-saving technique 
for leaf samples in histological 
work, (abs.), 184 

Gore, W. A. (See McNamara^ W, L.) 
Gruebler hematoxylin, old, and eosin 
compared with current American 
stains, 119 

Guittonneau, M. G. and Bejambes, M. 
Chromo-resistance et enrobage phos- 
phocalcique des microbes chauffes 
dans le lait, (abs.)* 85 

Hadjioloff, A. Coloration des lipides au 
moven de solutions hydrotropes de 
Sudan et d’autres lipocolorants, 
(abs.), 81-82 

Haemalum, Mayer’s, 82, 83 
Hagmann, Lyle E. A method for inject- 
ing insect tracheae permanently, 115 
Hakansson, E. G. A method of destroy- 
ing the blastocysts (Blastocystis 
hominis) in fecal wet smears in order 
to facilitate the examination of 
Endamoeba hiMolytica, (abs.), 129 
Hance, R. T. (See O^Brien, H. C.) 
Haring, C. M. (See Schcdm^ 0. W.) 
Hartman, T. L. The use of Sudan black B 
as a bacterial fat stain, 23 
Hathaway, Charles O. amd Ferguson, 
Ferderick F. Checking and adjusting 
the alignment of objectives in the 
binocular dissecting microscope, 173 
Heilborn, O. A new method of making 
permanent smears with special ref- 
erence to salivary gland chromo- 
somes of Drosophila, (abs.), 82 
Hematoxylin, 10, 31, 35, 36, 37, 38, 40, 
119, 120, 128, 131, 145, 178, 181, 183 
Delafield’s, 55, 01-65, 83, 126, 184 
Ehrlich’s, 126 
Hansen’s, 178 
Harris’, 79, 124, 129 
Heidenhain’s, 83, 84, 126 
iron, 84, 127 
Janssen’s, 77, 78 
Masson’s, 124 

Weigert’s, 18, 21, 79, 158, 159 
Hematoxylin, Delafield’s, and safranin 
for staining plant materials, 61 
Hematoxylin, old Gruebler, and eosin 
compared with current American 
stains, 119 

Hercik, Ferdinand, Die Fluoreszenzmi- 
kroskopische Analyse der a-Strahlen- 
wirkui^, (abs.), 75 

Hillary, B. B. Use of the Feulgen reaction 
in cytolo^. I. Effect of fixatives on 
the reaction (abs.), 184 
Histochemistry, 38, 40, 87, 182, 185 
Histolo^ and cytology, a simple staining 
method for, 67 

Hobbs, Betty Constance. Hie p^ 
|dayed by bacteria in the reduction 
of methylene blue in milk, (abs.), 80 


Hober, R. and Briscoe, P. M. Correlation 
between secretion of dyestuffs by the 
kidney and molecular structure of 
these dyes, (abs.), 33 

Hdber, R. and Briscoe-Woolley, P. M. 
Conditions determining the selective 
secretion of dyestuffs by the isolated 
frog kidney, (abs.), 122-123 
Holly, Claire (See Ingleby, Helen) 

Hornus, G. J. P. Psittacose pulmonaire 
exp6rimentale de la souris blanche, 
(abs.), 129 

Horvath, J. v. Die Bedeutung des 
Zuchtwassers und der Fixierung in 
der Mikrotechnik der Protozoen. I. 
Die Wirkung des Eisennitrates bei 
Anwendung von Anilinfarben, (abs.), 
185 

Howson, R. K. (SeeJohm, C. K,) 

Hsu, C. L. and Tung, T. Bactericidal ac- 
tion of X-rays in the presence of 
dyes, (abs.), 85 

Ignesti, Ugo. Avvertenze per la colora- 
zione con la fucsina di Ziehl di 
materiale fissato in liquidi contenenti 
acidi, (abs.), 180 

Illumination for microscope, 31, 75, 78, 
178 

Impregnation method, osmic, for mito- 
chondria in plant cells, 89 
Indicators, dyes as, 34, 80, 81, 86, 129, 
130, 131, 179 
Indigo carmine, 2, 79 
Indulin scarlet, 107, 108 
Ingleby, Helen and Holly, Claire. A 
method for the preparation of serial 
slices of the breast, (abs.), 124 
Injecting insect tracheae permanently, a 
method for, 115 

Insect cytology, a new embedding 
schedule for, 175 

Insect tracheae, a method for injecting 
permanently, 115 

Insects, microtechnic for, 34, 115, 175 
Insulin, precipitation by dyes, 80 
Intestinal mucosa of the turkey, post- 
morten autodigestion of, 53 
In toto staining of tarsal and sebaceous 
glands, a simple technic for, 29 
Invertebrate histology, 83 
Isoelectric points of cell structures, de- 
termination of, by staining at con- 
trolled reactions, 91 

Jacobson, W. The argentaffine cells and 
pernicious anemia, (abs.), 35 
Jager, F. (See Jdger^ R.) 

J&g&Tt R. and J5,ger, F. Fluoreszenz- 
mikroskopie im auffallenden Licht 
unter -besonderer Berucksichtigung 
der Struktur der Oberfl^he der 
lebenden Haut und der Vereinfac- 
hung der Hilfsmittel, (abs.), 180 
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Jalowy, Boleslaw and Chrzanowski, 
Bronislaw. Einige Bermerkungen 
uber den Vorversilberungsprozess, 
(abs.), 124 
Janus green B, 2, 79 
Jennings, S. (See Brunschmg, A.) 
Johansen, Donald A. Aant micro- 
technique, (book review), 121 
John K. Ein neues Universalgerat, (abs.), 
177 

Johns, C. K. and Howson, R. K. Potentio- 
metric studies with resazurin and 
methylene blue in milk, (abs.), 129- 
130 

Juge, Jean. Les potentialites morpho- 
genetiques des segments du membre 
dans la regeneration du Triton 
(Autopode), (abs.), 181 

Karr, J. W. A substitute for balsam and 
damar, (abs.), 179 

Kassanis, Basilios. Intranuclear inclus- 
ions in virus infected plants, (abs.), 
84 

K^to, Hideharu. Uber den Einfluss der 
Fixierung auf das Hirngewicht, 
(abs.), 35-36 

Kaufmann, W. Occurrence of special cell 
groups at vascular pole of glomeru- 
lus in mammalian kidneys, (abs.), 
181 

Kempton, R. T. Differences in the elimi- 
nation of neutral red and phenol by 
the frog kidney, (abs.), 33 
Kernechtrot, 40 

Kirkpatrick, J. and Lendrum, A. C. A 
mounting medium for microscopical 
preparations giving good preserva- 
tion of colour, (abs.), 77 
Kirpichnikova, E. (See Rosktn, G.) 
Klimmer, M. and Weiske, Gertrud. Zur 
Zuchtung der Galtstreptokokken 
aus Milch. IV. Selektive Nahr- 
boden, (abs.), 85 

Kni.sely, M. J. A simple and time saving 
procedure for the identification of 
Treponema pallidum, (abs.), 85 
Krajian, Aram A. A new frozen section 
method for the preparation of 
permanent frozen sections of loose 
texture tissues, (abs.), 33 
Kramer, Frank M. Macroscopic staining 
of anatomic and pathological speci- 
mens, (abs.), 124-125 
Krogh-Christoffersen, A. Das Mikropho- 
tographieren ohne photographische 
GerMe, (abs.), 122 

Kroll, H., Strauss, S. F. and Necheles, H. 
Concentration and detection of a dye 
in abscesses, (abs.), 123 

Laboratory hints from the literature: 
Animal michrotechnic, 34, 81, 124, 180 
Book reviews, 31, 121 


Dyes and their biological uses, 33, 79, 
122, 179 

Histochemistry, 40, 87, 185 
Microorganisms, 38, 85, 128, 185 
Microscope and other apparatus, 31, 
75, 121, 177 

Microtechnic in general, 32, 76, 178 
Photomicrography, 122, 177 
Plant microtechnic, 38, 84, 128, 184 

Landau, E. Appareil permittant la 
d6shydration at Tenrobage d’une 
piece dans le vide, sans recourir aux 
substances chimiques, (abs.), 32 

Landau, E. Quelques reflexions sur les 
procedds d 'impregnation des neuro- 
fibrilles par le nitrate d’argent, 
(abs.), 181 

Lapin, W. K. On the po.ssibility of replac- 
ing Oleum caryophylorum in cytologi- 
cal practice with some other essential 
oil, (abs.), 77 

Lawson, George McL. Modified tech- 
nique for staining capsules of 
Hemophilus pertussis, (abs.), 85-86 

Leach, E. H. (See Carleton, H. M.) 

Lead, demonstration of, 40 

Lcishman stain, 81 

Lendrum, A. C. A new trichromic stain- 
ing method, (abs.), 82 

Lendrum, A. C. (See Kirkpatrick, J.) 

Lendrum, A. C. and McFarlane, D. A 
controllable modification of Mal- 
lory's trichromic staining method, 
(abs.), 125 

Leplat, G. Des avantages de la glycdrine 
dans la deshy dration des tissus con- 
junctifs et des os, avant I’ench^sse- 
ment, (abs.), 36 

I.<evaditi, C., Reinie, L., Stamatin, 
Le- van-sen and Bequignon, R. Ultra- 
virus et fluorescence. I.#e virus vac- 
cinal, (abs.), 185 

Levine, N. D. The determination of ap- 
parent isoelectric points of cell 
structures by staining at controlled 
reactions, 91 

Light green SF yellowish, 3, 6, 33, 40, 126, 
155, 159 

liillie, R. D. Acid fuchsin as a connective 
tissue stain after phosphomolybdo- 
tungstic mordanting, 159 
Further experiments with the Masson 
trichrome modification of Mallory's 
connective tissue stain, 17 
Some experiments with the Masson 
trichrome modification of Mallory's 
connective tissue stain, (abs.), 82 
The effect of hydrogen-ion concentra- 
tion of formaldehyde used in storage 
for varving periods on staining of 
tissue, (abs.), 126 

Lillie, R. D. and Earle, W. R. Iron 
hematoxylins containing ferric and 
ferrous iron, (abs.), 78 
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Lison, L. and Fautrez, J. L’^tude 
physicochimique des colorants dans 
ses applications biologiques. — Etude 
critique, (abs.), 148 
Lochhead, M. S. (See Perry, L H,) 

Magento O, I, II, and HI, 86 
Malachite green, 85, 109, 148, 186 
Mallory, Frank B. and Parker, Fred- 
erick, Jr. Fixing and staining 
methods for lead and copper in 
tissues, (abs.), 40 

Mallory's connective tissue stain, Mas- 
son trichrome modification. Further 
experiments with, 17 

Marshall, Wade H. An application of the 
frozen sectioning technic for cutting 
serial sections thru the brain, 133 
Martius yellow, 85 

Mason, W. Apparatus for cutting frozen 
sections on the rocking microtome, 
(abs.), 141 
Masson technic, 84 

Masson trichrome modification of Mal- 
lory’s connective tissue stain, Fur- 
ther experiments with, 17 
Masson’s trichrome stain, 181, 183 
Matuszewski, T. and Supinska, J. 
Studies on the methylene blue re- 
duction test. II. Comparison be- 
tween the old and the modified 
methods, (abs.), 130 

McCarter, John C. A silver carbonate 
method for oligodendrocytes and 
microglia for routine use, (abs.), 
181-184 

McClemont, J. and Davis, J. G. Studies 
in mastitis. IV. Mastitis in relation 
to the methylene blue reduction 
test, (abs.), 86 

McClemont, J. (See Davis, J, G.) 
McFarlane, D. (See Lendrum, A. C.) 
McMillion, T. M. Old Gruebler hema- 
toxylin and eosin compared with 
current American stains, 119 
McNamara, W. L., Murphy, Berta, and 
Gore, W. A. Method of simultane- 
ous fixation and decalcification of 
bone, (abs.), 179 

Melezer, N. and Venkei-Wlassics, T. 
Die Quecksilberhochdrucklampe als 
Lichtquelle fur FlUoreszenz- 
mikroskopieund Mikrophotographie, 
(abs.), SI 

Mercurochrome, 85 

Metachromasy, 79 

Methyl blue, 19, 41, 156, 158, 159 

Methyl eosin, 18, 19 

Methyl green, 40, 84, 146, 148, 181, 185 

Methyl orange, 186 

Methyl violet, 5B, 85 

Methyl violet, 6B, 98 

Methylene azure, 4 


Methylene blue, 4, 88, 89, 40, 41, 80, 88, 
85, 86, 87, 93, 94, 95, 96, 97, 98, 101, 
104, 105, 107, 108, 110, 149, 130, 183, 
185 

polychrome, 36 

Methylene blue thiocyanate, 186 
Methylene green, 80, 88 
Michael, E. G. Bapid method of staining 
frozen sections of tissues requiring 
immediate diagnosis, (abs.), 146 
Microcryoscope, 177 
Microincineration, 184 
Microorganisms, 38, 85, 1 48, 185 
differentiation of, 85 
staining of, 40 

Microscope and other apparatus, 31, 75, 
141, 177 

Microscope, binocular dissecting, check- 
ing and adjusting the alignment of 
objectives, 173 

Microtechnic in general, 34, 76, 178 
Milaknis, Antanas. Beitrag zur elektiven 
zuchtung des Streptococcus agalactiae 
und der Brucella Bang, (abs.), 86 
Milk, staining of, 38 

Milovidov, P. Bibliographie der Nucleal- 
und Plasmalreaktion, (abs.), 40 
Die Anwendung der Azetokarmin- 
Methode fur die Farbung von 
fixierten Mikrotomschnitten, (abs.), 
34 

Mirimanoff, A. llemarques sur la 
secretion des tentacules de Drosera. 
Notes Histochemiques, (abs.), 143 
Mitochondria in plant cells, Osmic 
impregnation method for, 89 
Mitochondria, staining of, 89 
Modell, W. Chlorazol fast pink BKS as an 
anti-coagulant, (abs.), 89-81 
Mohr, J. L. and Wehrle, Wm. Resins for 
sealing glycerin mounts [With a 
note on the use of Clarite (Nevillite 
V)], 174 

Monne, Ludwik. Polarisationsoptische 
Untersuchungen uber den Golgi- 
Apparat und die Mitochondrien 
Mannlicher Geschlechtszellen Eini- 
ger Pulmonaten-Arten, (abs.), 78 
Mosebach, Georg. A microprocess for the 
cryoscopic investigation of succulent 
tissues, (abs.), .177 

Mounting embryological material, a 
simple meth(^ for, 119 
Mounting, fixing and staining media, 
combined, 139 
Mounting media, 179 
Mouse pituitary, a technic for staining, 73 
M^dorf, Anton. Uber die Bildung und 
Aufldsung der Wande bei der 
Tetradenteilung der Pollenmutter- 
z^en von AUhea rosea, (abs.), 84 
Murphy, Berta (See McNamara, W, Z.) 

Naphthol green B, 85, 159 
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Nebel, B. R. Chlorazol black E as an 
aceto-carmine auxiliary stain, 69 
Necheles,H. (See KroU, H.) 

Negri bodies, staining of, 87, 130 
Nerves, peripheral, chloral hydrate mix- 
tures with and without formamide 
for fixing, 9 

Nervous tissue, impregnation of, 36, 37, 
181—182 

staining of, 9, 34-35, 36, 37, 79, 124- 
125, 127-128, 183-184 
vital staining of, 183 
Neutral red, 33, 79, 84 
Neutral violet, 79 

Neuweiler, N. G. Darkground illumina- 
tion and Rheinberg colour discs — 
Some new and simple ideas, (abs.), 75 
Newcomer, Earl H. An osmic impregna- 
tion method for mitochondria in 
plant cells, 89 

New embedding schedule for insect 
cytology, 175 

Nicholas, Agnes A. Bacteriological studies 
of spray-dried milk powder, (abs.), 
81 

Nichols, Clarence W. A simple method 
for mounting embryological ma- 
terial, 119 

Niethammer, Anneliese. Mikroskopische 
Bodenpilze als Begleiter in Eruchten 
und Samen, (abs.), 39 
Nigrosin, 132 

Niklitschek, A. Das Tuschpraparat, 
(a])S.). 78 

Nile blue sulfate, 37, 79, 95, 97, 98, 101, 

no, 126 

Nitrazine yellow, 17, 18, 19, 21 
Notes on technic: 

A simple method for mounting em- 
bryological material, 119 
Old Gruebler hematoxylin and eosin 
compared with current American 
stains, 119 

Checking and adjusting the alignment 
of objectives in the binocular dis- 
secting microscope, 173 
Resins for sealing glycerin mounts 
[with a note on the use of clarite 
(Nevillite V)], 174 

Novel, E. Une technique facile et rapide 
de mise en Evidence des cils bac- 
t(!riens, (abs.), 86 

O’Brien, H. C. and Hance, R. T. A plastic 
coverglass, isobutyl methacrylate, 
(abs.), 179 
Oil red O, 23, 24, 28 

Okland, Fridthof. Untersuchungen uber 
Osteoblasten in Schliffen und Aus- 
strichen, (abs.), 126 

Old Gruebler hematoxylin and eosin 
compared with current American 
stains, 119 


Orange G, 16, 18, 19, 21, 33, 34, 36, 52, 73, 
79, 80, 95, 97, 98, 101, 110, 122, 125, 
129, 178, 183 

Orr, J. W. The histology of the rat’s liver 
during the coursje of carcinogenesis 
by butter-yellow (;>-dimethylaminoa- 
zobenzene), (abs.), 179 
Osmic impregnation method for mito- 
chondria in plant cells, 89 

Packer, D. M. (See Scott, G.) 

Paley, Charles (See Broadhurst, Jean) 
Paraffin sections, staining with protargol, 
9 

Parker, Frederick Jr. (See Mallory, 
Frank R.) 

Parmenter, C. L. Chromosome numbers 
in Rana fneca parthenogenetically 
developed from eggs with known 
polar body and cleavage histories, 
(abs.), 126 

Parsons, R. J. The staining of Negri 
bodies in formaldehyde and alcohol 
hxed tissues, (abs.), 130 
Pasternack, Joseph G. A reliable one- 
hour method for the preparation of 
paraffin sections of tissues, (abs.), 
78-79 

Patent blue V, 34 

Perdrau, J. R. Ammonium molydbate as 
a mordant for Mann’s stain and the 
Weigert-Pal method, (abs.), 36 
Perry, I. H. and Lochhead, M. S. His- 
tological technique for the pituitary 
gland of the mouse, (abs.), 127 
Pettit, V. D. (See Diggs, L. fV.) 

Phenol red, 33, 81 
Phloxine, 18, 19, 82, 186 
Phosphomoly bdot ungstic mordanting, 

acid fuschin as a connective tissue 

(stuifl SlitoF 1 AO 

Photomicrography, 31, 76, 122, 177, 178 
Physiochemical study of dyes, 123 
Picric acid, 93 

Piekarski, G. und Ruska, H. Uber mikro- 
skopische Untersuchungen an Bak- 
terien under besonderer Berusch- 
sichtigung der .sogenannten Nuc- 
leoide, (abs.), 76 

Pituitary, mouse, a technic for staining, 
73 

Plant cells, an osmic impregnation 
method for mitochondria in, 89 
Plant microtechnic, 38, 84, 121, 128, 184 
Plant tissue, fixation of, 57, 61, 77, 84, 139 
mounting of, 45, 139 
staining of, 49, 84, 139 
Pollen mother-cells, staining of, 84, 128 
Pollen, mounting of, 185 
Pollen tube technic, the use of acenaph- 
thene in, 49 

Ponceau 2R, 17, 18, 19, 21, 95, 96, 97, 98, 
100, 101, 102, 103, 104, no, 125 
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Ponceau de xylidine {See Xylidine 
ponceau) 

Pomtamine black E, 67 
Post'inortem autodigestion of the in> 
testinal mucosa of the turkey, 53 
Poursines, Y. Techniques de coloration 
my^linique et cellulaire (type Nissl) 
du tissu nerveux, sur coupes a la 
paraffine provenant d’un m6me 
bloc, (abs.), 36 

Present situation concerning Giemsa 
stain, 41 
Primuline, 185 

Procedure for staining hlamentous algae 
and fungi on the slide, 15 
Progress in the standardization of stains 
{See Standardization of stains) 
Prontosil, 34 

Protargol, staining paraffin sections with, 
9 

Protozoa, bacteria^free cultures, 39-40 
staining of, 39, 78, 1*8, 1*9, 131, 185 
Pryce, D. M. Staining reticulocytes for 
demonstration purposes, (abs.)» 83 
Prytherch, Herbert F. The life cycle and 
morphology of Nematopais ostrearum, 
sp. nov., a gregarine parasite of the 
mud crab and oyster, (abs.), 83 
Psittacosis, staining elementary bodies, 
1*9 

Pyronin, 40, 8*, 85, 1*6, 1*8, 186 
Quinalizarin, 87 

R^msch, Heinz. Entwicklungsformen und 
Degeneration im Xanthoria-Apothe- 
cium, (abs.), 84 

Randolph, L. F. Card mounts for hand- 
ling root tips in the paraffin method, 
45 

Rasmussen, Grant L. A method for 
stamping serial numbers of celloidin 
sections, 113 

Red blood cells, selective staining of, 155 
Reese, J. D. A useful apparatus for 
staining slides, (abs.), 1** 

Reinie, L. {See Levaditiy C.) 

Reitz, M. {See Rdhlinger, H,) 

Besazurin, 88, 130 

Resins for sealing glycerin mounts, 174 
Rexed, B. and Wohlfart, G. tJ’ber Far- 
bung mit gepufferten Saurefuchsin- 
l6sung, (abs.), 18* 

Reynolds, F. H. K. {See Stone, W, S.) 
Rhodamine B or 6G, 78, 80, 185 
Ritter, Cassandra. Studies of the toxicity 
of basic fuchsin for certain bacteria, 
(abs.), 8^87 

Robinson, B. G. A note on mounting thin 
celloidin-sectiong, (abs.), 3* 

Rogers, H. J. {See Davis, J, 0.) 

R5hlinger, H. and Reitz, M. Die Methode 
der Schnittverasdbung und ihre 
Bedeutung fur die physikalisch- 


therapeutische Forschung, (abs.), 
18* 

Root tips, card mounts for handling in 
the paraffin method, 45 
staining of, 45 
Rose bengal, 186 

Rosenberg, L. E. Post-mortem auto- 
digestion of the intestinal mucosa 
of the turkey, 53 

Roskin, G. and Kirpichnikova, E. 
Coloration vitale par ionophor^se, 
(abs.), 183 
Rubin, S, 84 

Ruska, E. {See Barries, B. v.) 

Ruska, H. {See Piekarski, G.) 

Saffron, 8* 

Safranin and Delafield’s hematoxylin for 
staining plant materials, 61 
Safranin O (or Y), 3, 6, 7, 61-65, 80, 84, 
85, 93. 107, 108, 118, 1*6, 1*8 
A standardized technic for, 3 
Saier, Eleanor and Coburn, William. A 
modification of the dioxane de- 
hydration method, (abs.), 79 
Sawyer, Charles H. A standardized 
technic for safranin O, 3 
Scarlet B, 17, 18 

Scarlet R (Scharlach R), 30, 1*5 
Schalm, O. W. and Haring, C. M. A 
technique for reducing soft-tissue 
organs to thin serial slices, with 
special reference to its use on bovine 
mammary glands, (abs.), 127 
Schmitz, R. L. (Sre Brunschvng, A.) 
Schorr, E. A. new technic for staining 
vaginal smears, (abs.), 183 
Schroeder, Kurt. Eine weitere Verbes- 
.serung meiner Markscheidenfarbe- 
methode am Gefrierschnitt, (abs.), 
37 

Scott, Earl B. A technic for staining 
mouse pituitary, 73 

Scott, G. and Packer, D. M. The locali- 
zation of minerals in animal tissues 
by the electron microscope, (abs.), 31 
Sealing glycerin mounts, resins for, 174 
Sears, H. J. {See Sullivan, N, P.) 

Sebaceous glands, a simple technic for in 
toto staining, *9 

Sectioning, 33, 75, 1*1, 1*4, 1*7, 133, 177 
Sections, mounting of, 3*, 76-77, 113, 
119, 174, 178, 179 

serial, thru the brain, an application of 
the frozen sectioning technic for 
cutting, 133 

Selective staining of red blood cells, 155 
Serial sections thru the brain, applica^ 
tion of the frozen sectioning technic, 
133 

Sheehan, H. L. The staining of leucocyte 
granules by sudan bla<£ B, (abs.), 83 
Silver impregnation, 35, 37, 39, 1*4 



INDEX TO VOLUME 15 


195 


Simple method for mounting embryologi- 
cal material, 119 

Simple staining method for histology and 
cytology, 67 

Simple technic for in toto staining of tar- 
sal and sebaceous glands, 29 
Smears, vaginal staining of, 183 
Smith, F. R. (See Cole, W. C.) 

Smith, Hilton A. A technique for making 
photomicrographic prints in color, 
(abs.), 122 

Smith, Stanley G. A new embedding 
schedule for insect cytology, 175 
Smith, W. S. The excretion of phenal red 
in the dogfish, Squalus acanthias, 
(abs.), 81 

Spek, J. Studien liber die Polaritat der 
Larven der Kalksch wamme, (abs.), 37 
Spoerri, Rosette. A new material for 
mounting nerve tissue sections in 
paraffin for silver staining or re- 
staining, (abs.), 37 
Staining apparatus, 122 
Staining, fixing and mounting media, 
combined, 139 

Staining paraffin sections with protargol. 
5. Chloral hydrate mixtures, with and 
without formamide, for fixing peri- 
pheral nerves, 9 

Stains recently certified, 2, 88, 132, 186 
Stamatin, Le- van-sen (See Levaditi, C.) 
Stamping serial numbers of celloidin sec- 
tions, a method for, 113 
Standardization of stains, progress in : 
Biological stains in time of war, 1, 2 
The present situation concerning 
Giemsa stain, 41 

Standardized technic for safranin 0, 3 
Steiner, Gabriel. A simple method of 
staining the spirochaetes in routine 
paraffin sections, (abs.), 131 
Stone, W. S. and Reynolds, F. H. K. A 
practical method of obtaining bac- 
teria-free cultures of Trichomonas 
hominis, 39-40 

Stovall, W, D. and Black, C. E. The in- 
fluence of pH on the eosin methylene 
blue method for demonstrating 
Negri bodies, (abs.), 87 
Strauss, S. F. (see Kroll, //.) 

Sudan II, 23, 24, 28, 81 
Sudan III, 23, 24, 28, 29, 81, 124 
Sudan IV, 2, 23, 24, 28, 29, 30, 81, 125 
Sudan black B, 23-28, 81, 83 
as a bacterial fat stain, 23 
Sudan red, 81 

Sullivan, N. P. and Sears, H. J. A simple 
technique for concentrating tubercle 
bacilli in sputum, (abs.), 87 
Supinska, J. (See Maiuszewski, T.) 

Suter, Hans. Uber die Eignung der 
Schlierenmethode zur Messung 
Osmotischer Zustandsgr5ssen, (abs.), 
32 


Swanson, Carl P. The use of acenaph- 
thene in pollen tube technic, 49 
Sweeney, Patricia A. (See Walker, 
Thomas F.) 

Taft, A. E. A supplementary method for 
the study of Arachnopia, (abs.), 183 
Takeya-Siko. Markscheidenfarbemethode 
am Gefricrschnitt, (abs.), 183-184 
Tanaka, N. Chromosome studies in 
Cyperaceae. VI. Pollen development 
and additional evidence for the 
compound chromosome in Sdrpus 
lacmtris L., (abs.), 128 
Tarsal glands, a simple technic for in toto 
staining, 29 

Taylor, Dean M. A study of procedures 
for detection of coliform organisms 
in Minnesota drinking water, (abs.), 
131 

Technic for staining mouse pituitary, 73 
Teeth, staining of, 180 
Terry, R. J. A thoracic window for ob- 
servation of the lung in a living 
animal, (abs.), 37 
Tetrachrome stain, 186 
Thioflavine S, 185 
Thionin, 88, 138 

Thomas, J. Warrick. A comparison of 
cedar oil and other materials in the 
making of slides of atmospheric 
pollen, (abs.), 185 

Thomas, P. T. The aceto-carmine method 
for fruit material, 167 
Thoracic window, use of, 37 
Time savers for fixing and dehydration, 
57 

Titan yellow, 87 

Toluidine blue 0, 79, 84, 88, 93, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 
107, no, 129 

Tonutti, E. Ergebnisse histochemischer 
Vitamin C-ITntersuchungen, (abs.), 
40 

Tracheae, insect, a method for injecting 
permanently, 115 
Tropaeolin 00, 85 
Trypaflavin, 80, 85, 185 
Trypan blue, 115, 124 
Tubercle organism, staining of, 87, 129 
Tumor tissue, staining of, 126 
Tung, T. (See Hsu, C. L.) 

Turkey, post-mortem autodigestion of 
the intestinal mucosa of, 53 
Turner, Oscar A. A manual of neuro- 
histologic technique (Srd installment 
in series), (abs.), 79; (4th and last 
installment of series), (abs.), 79 

Ultraviolet microscopy, 75 
Uranin, 75 
Uranine A, 185 

Use of Sudan black B as a bacterial fat 
stain, 28 
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Van Giesen*s stain, 199 
Venkei-Wlassics, T. (See MeUzer, N.) 
Victoria blue 4R, 85 
Virtanen, E. (See CoUander, JR.) 

Vital red, 37 

Vital staining, 33, 34, 37, 194, 180, 183 
Vitamin C, demonstration of, 40 
Vraa* Jensen, G. £ine Method zur Dop- 
pelf&rbung von Ubersichtsprapara- 
ten des Zentralnervensystems, (abs.), 
197-198 

Walker, Thomas F. and Sweeney, 
Patricia A. A method of counting 
blood platelets, (abs.), 83 
Wallart, J. Essais de coloration de 
rhypophyse, (abs.), 38 
Walton, Seth T. A quick and reliable 
method for staining gonococcus 
smears, (abs.), 40 
War, biologic^ stains in time of, 1 
Ward, Margaret C. Gum damar in place 
of thin celloidin for frozen sections, 
(abs.), 179 

Wehrle, Wm. (See Mohr, J. L.) 

Weiske, Gertrud, (See Klimmer, M.) 


Wergin, W. Uber den Aufbau pflanzlicher 
Zellwande. V. Mitteilung: Unter- 
suchungen uber Baueinheiten mit 
Hilfe der Quellungsanalyse, (abs.), 84 
Wohlfart, G. (5as Hexed, B.) 

Wolf, Jan. Uber die Herstellung mikro- 
skopischen Pr^parate der Obeflache 
verschiedener Objects mit Hilfe der 
Adhasionsmethode, (abs.), 39-33 
Wolf e-Heidegger, G. Die Anwendung 
von Kava-l^va bei der Fixierung 
des Dunndarms und anderer Hohlor- 
gane, (abs.), 184 
Wright stain, 85, 88, 196, 186. 

Xylidine, ponceau, 17, 18, 19, 91, 38, 178 

Yoe, John H. and Boyd, George R. 
Patent blue V as a pH and redox 
indicator, (abs.), 34 

Zeller, A. Ein neues Xanadabalsam- 
flaschchen, (abs.), 31 
Zirkle, Conway. Combined fixing, stain- 
ing and mounting media, 139 
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Alirahamson, E. M. The determination 
of blood glucose with 2, 6 dichlor- 
phenolindophenol, (abs.), 14, 114 
Abrasive-ground glass principle for micro- 
tome knife sharpeners, 11, 93 
Acenaphthene, use of, in pollen tube 
technic, IS, 49 

Acetates as a means of removing air bub- 
bles from lacto-phenol mounts of 
fungi, 11, 167 

Aceto-carmine, 12, 13, 36, 51, 61, 62, 63, 
65, 67. 68, 84, 112, 138, 177, 180; 13, 
161, 162, 164, 166; 14, 31. 38, 117, 
147, 148, 149; 15, 51, 69-72, 82, 139, 
140, 150, 152, 167-172 
Belling's, 15, 51, 144 
Aceto-carmine auxiliary slain, chlorazol 
black E as an, 15, 69 
Aceto-carmine method for fruit material, 
15, 167 

Acid fuchsin, 11, 9, 10, 11, 31, 34, 38, 79. 
101, 129; 12, 54, 79, 86, 90, 121, 130, 
151, 178, 182; 13, 40, 41, 43, 84, 93, 
94, 130, 170; 14, 40, 115, 119, 143, 
144, 159; 15, 17, 18, 19, 33, 34, 38, 73, 
77, 79, 84, 90, 125, 129, 159-165, 178, 
180, 182, 183 

Acid fuchsin as a connective tissue stain 
after phosphomolybdotungstic mor- 
danting, 15| 159 
Acid green, 12, 76, 129 
Acid magenta {See acid fuchsin) 
Acidophiles in the anterior pituitary of 
the female rabbit and cat, differen- 
tiation of two classes, 13, 17 
Acid violet, 12, 130; 15, 34 
Acid yellow, 15, 85 
Acridine orange, 11, 37 
Acridine red, 11, 37 
Acriflavine, 12, 86; 13, 39 
Adams, E. C. (See Mosher^ H, P.) 

Adams, J. E. A procedure for staining 
filamentous algae and fungi on the 
slide, 15, 15 

Adaptation of the Mallory-azan staining 
method to the anterior pituitary of 
the rat, 13, 49 

Adhesion method for examination of sur- 
face casts, 15, 32-33 

Adsorbents, acid and basic, chromato- 
grams of biological stains on, 12, 119 
Agar as a matrix for sectioning plant ma- 
terial with the freezing microtome, 
13, 145 

Agglutination caused by dyes, 11, 37 
Air bubbles in lacto-phenol mounts of 
fungi, acetates for removing, 11, 167 


Alcorn, G. A. and Worley, C. L. A new 
staining technic for perithecia of the 
Erysiphaceae, 11, 119 
Alcorn, Gordon D. and Yeager, Charles 
C. Orseillin BB for staining fungal 
elements in Sartory’s fluid, 12, 157 
Aldehyde green, 11, 86 
Alexander, H. G. (See v. Haarriy E.) 
Algae, filamentous, procedure for stain- 
ing on the slide, 15, 15 
Algae, staining of, 13, 45; 15, 15 
Alignment of objectives in the binocular 
dissecting microscope, checking and 
adjusting, 15, 173 

Alizarin. 12, 151; 13, 41, 42; 15, 85, 181 
Alizarin red S, 11, 34, 38, 171; 12, 88; 13, 
40. 78, 79, 129, 143; 14, 7, 8, 10, 42; 
15, 109, 125, 132 

Alizarin red S technic applied to Elasmo- 
branch integument, 13, 143 
Alizarol yellow, 11, 142 
Alum cochineal-hematoxylin stain, 11, 
1-66 

Amaranth, 11, 31; 15, 123 
Amebiasis, laboratory diagnosis, 11, 37 
Amoebae, vital staining of, 11, 38 
Amphibian embryos, a triple stain for, 14, 
103 

Amprino, R, Tin perfect ionnement tech- 
nique a la mdlhode d’Achucarro, 
pour les fibrilles grillagdes, avec 
quelques considerations sur les m^- 
thodes de coloration elective du tissu 
conjonctif, (abs.), 12, 77 
Amyloid, staining of, 11, 30 
Amyloido.sis, detection of, 11, 128 
Ang€‘rer, K. and Heyer, E. Ein Licht- 
filter zum leichteren Auffinden der 
nach Ziehl-Neetsen gefarbten Tiiber- 
kelbazilleii, (abs.), 11, 73 
Angiosperms, male gametophyte in, re- 
cent advances in microtechnic for 
studying the development of, 12, 61 
Anilin blue. W. S., 11, 3, 4, 5, 9, 10, 77, 
101, 129; 12, 61, 67, 76, 78, 90, 151. 
152, 182; 13, 5, 8, 18, 19, 20, 40, 41. 
45, 46, 49, 51, 83, 93, 94, 95, 1 14, 134, 
173, 174; 14, 79, 115, 118, 135, 164; 
15, 17, 19, 21, 22, 38, 73, 79, 155, 159, 
181 

Anilin blue collagen stain, 11, 101 
Anilin green, 11, 86; 12, 121 
Anilin red (See Eosin Y or Fuchsin, basic) 
Animal microtechnic, 11, 30-35, 77-84, 
129-134, 170-171; 12, 31, 77, 129- 
135, 179-182; 13, 40-44, 81-85, 129- 
133, 170-171; 14, 34-36, 75-79, 115- 
117, 158-162; 15, 34-38, 81-84, 124- 
128, 180-184 
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Animal tissue, embeddinf; of, 11, 3S, 76, 
ISO; 12, 134, 181; 13, 75; 14, 33, 34; 
15 78—79 127 

fixation of, 11, 77, 78, 79, ISO, 1S2, 136, 
169, 171; 12, 80, 129, 134, 135, 14.3, 
147, 179; 13, 82. 83. 85. 126, 132, 170; 
14, 34, 35, 158, 159; 15, 35-36, 126, 

127, 167, 184 

mounting of, 12, 145; 13, 126; 14, 114 

staining of, 11, 30, 34, 73, 77. 78, 83, 

128, 130, 134, 136, 171; 12, 21, 33, 

35, 75, 76, 77, 79, 80. 129, 130, 131, 
135, 178, 180, 181; 13, 17, 40, 41, 42, 
43, 44, 49, 69. 82. 83. 84, 85, 93, 111, 
130, 131. 132, 143, 170; 14, 35, 76, 77, 
103, 115, 116, 118, 129, 133, 143, 154, 
156, 159-160; 15, 17, 29, 32, 34, 35, 

36, 38, 40, 53, 73, 77, 78, 79, 82. 85, 
124, 125, 127, 159, 167, 180, 181. 182 

teasing of, 11, 127 

Anonymous. Nevillite V, Perfect sub- 
stitute for balsa ni, (abs.), IS, 76 

Ansley, H. A. (See Deadman, W. J.) 

Anterior hypophysis of the rat, a staining 
method for, 14, 143 

Anterior pituitary gland of the cat, dif- 
ferential staining of, 14, 133 

Anti-coagulants, dyes as, 15, 80-81 

Apparatus and methods for micro-in- 
cineration, 13, 25 

Apparatus for staining slides, 15, 122 

Application of fine grain processing and 
condenser illumination enlarging to 
photomicrography, 14, 87 

Application of glychrogel mounting for 
trematodes, 12, 145 

Ardenne, Manfred von. Die Keilschnitt- 
methode, ein Weg zur Herstellung 
von Mikrotomschnitten mit weniger 
als 10“® mm. Starke fur elektronen- 
mikroskopische Zweeke, (abs.), 14, 
153 

Arens, K. Lokaler Nachweiss von Kal- 
zium in den Membranen des Elodea- 
blattes mittels Natriumoleat, (abs.), 
15, 40 

Armitage, F. D, An eyepiece camera for 
miniature negatives, (abs.), 15, 177- 
178 

Dioxan in microscopical technique, 
(abs.), 15, 76 

Armita^, F. L. A modilM peroxidase 
stain for blood and l^ne marrow 
films, (abs.), 15, 81 

Arnim, S. S. A method for preparation 
of serial sections of teeth and sur- 
rounding structures of the rat, (abs.), 
11, 30 

Asana, J. J. Dioxan for bleaching, 15, 
176 

Ashby, G. K. Simplified Schaeffer spore 
stain, (abs.), 14, 37 

Auer, A. Die Verwendung des Roll- 
films und die Messung der Belich- 


tungszeit in der Mikrophotographie. 
(abs.), 15, 178 

Auerbach, O. (See Friedman^ M. M.) 
Aumonier, F. J. Notes on the distortion 
of paraffin sections, (abs.), 14, 113 
Auramine O, 14, 75; 15, 145, 180, 185 
Aurantia, 15, 84 

Aurell, G. Kolophonium-Chininhydro- 
chJoridgemische als Einschlussmittel 
fur sehr dicke Schnitte zu micro- 
skopischen Zweeken, (abs.), 14, 158 
Autodigestion, post-mortem, of the in- 
testinal mucosa of the turkey, 15, 53 
Azoacid blue B, 11, 80 
Azo blue. 11, 38, 172; 15, 87 
Azocarmine, 11, 3, 4, 5, 101; 12, 80, 128; 
13, 5, 8, 17. 18, 19, 20, 49, 50; 14, 116, 
135, 137, 155, 157, 160; 15, 127 
Azofuchsin B, 3B, 6B, G, 4G, GN, or S, 
12, 129; 15, 17, 18, 19, 21 
Azophloxine, 13, 130 
Azure A, 14, 40 
Azure B, 15, 41 
Azure T, 13, 172 ; 15, 41 
Azure II, 12, 34, 36. 180; 13, 84; 14, 163; 

15, 41. 128, 129 
Azurc-eosin (Giemsa), 14, 82 


Bacsich, P. On the staining of lipoid 
granules in leucocytes, (abs.), 12, 31 
Bacteria, cytology of, 11, 135; 14, 38 
dark-field examination of, 11, 126 ♦ 

differentiation of, 11, 73, 86, 134, 135, 
172; 12, 37; 13, 173; 14, 39, 63. 81, 83 
mounting of, 12, 128 
photodynamic action of dyes on, 12, 
179 

staining of, 11, 36, 40. 73, 79, 85. 87, 
136, 171, 172, 173; 12, 38, 85, 136, 
182; 13, 47, 86, 101, 172, 173; 14, 39, 
80, 81, 82, 83, 111, 162, 163; 15, 23, 
38, 40, 87, 128, 129 
viable, counting of, 13, 173 
Bacterial agglutination, 11, 37 
Bacterial capsules, staining of, 13, 47, 
134; 15, 85-86 

Bacterial colonies, coloration by stains, 

11, 40 

Bacterial fat stain, Sudan black B as, 15, 
23 

Bacterial flagella, photographing, 14, 73 
staining of, 11, 36; 13, 73; 14, 82, 118; 
15, 86 

Bacterial polysaccharides, leuco tri- 
phenylmethanes as reagents for, 

12, 15 

Bacterial spores, staining of, 11, 39, 87; 
14, 37. 83 

Bacteriological media, dyes for use in, 
12, 89 

Bacteriophage, dyes and, 11, 174 
Bacteriostatic dyes, 11, 36, 37, 39, 86, 129 
135, 136, 172, 173, 174; 12, 77. 89^ 
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136; 13, 39, 46, 86, 129, 173; 14, 39, 
73, 74, 75; 15, 80, 85, 86-87, 131 
Badertsoher, J. A. A simple technic for 
in toio staining of tarsal and sebace- 
ous glands, 15, 29 

Bailey, A. J. Precision sectioning of 
wood, 12, 159 

Bailey, IL D. A practical stain for the 
spirochetes of syphilis and Vincent’s 
angina, (abs.), 14, 37 
Baird, Thelma T. A word of caution 
concerning dioxan, 11, 122 
Comparative study of dehydration, 11, 
13 

Baird, Thelma T. {See Setterfield, H. E.) 
Baker, Z. (See Elliott, K, A. C.) 

Baldwin, J. T. Chromosomes from 
leaves, (abs.), 15, 38 
Ballowitz, K. Zur Fixierung und Kon- 
serverung der Spermiozeugmen, 
(abs.), 11, 30 
Balsam bottle, 15, 31 
Bank, Edward W. and Davenport, H. A. 
Staining paraffin sections with prot- 
argol. 5. (''hloral hydrate mix- 
tures, with and without formamide, 
for fixing peripheral nerves, 15, 9 
Bank, O. Die Vitalfarliung des Zell- 
kernes mit basischen Parbstoffen, 
(abs,), 13, 171 

Bank, O. and Bungenberg de Jong, H. G. 
lintersuchungen uber Metacliroma- 
sie, (abs.), 15, 79-80 
Bank, O. and Kleinzcller, A. Die Vital- 
farbung des Fibroblastenzellkernes 
mit Kristallviolett, (abs.), 14, 34 
Barber, M. A. The lime required for 
the examination of thick blood films 
in malaria studies, and the use of 
polychromatophilia as an index of 
anemia, (at)s.), 12, 32 
Barbrow, A. 1^. An improved stain for 
use in rapid biopsy diagnosis, (abs.), 
13, 40 

Barnard, J. E. and Welch, F. V. FIuo- 
resenee microscopy with high powers, 
(abs.), 12, 177 

Barrett, Catherine {See Green, W. W.) 
Barris, Ralph W. and Waller, Wrn. H. A 
note on the Tress modification of the 
cresyl violet technic for staining 
nerve cells, 12, 125 
“Baselin blau”, 11, 39 
Basic brown, 12, 179 
Basic fuchsin, 11, 2, 36, 37, 38, 39, 70, 76, 
78, 119, 124, 130, 137, 138, 139, 143, 
171, 172; 12, 1. 22, 34, 38, 86, 90, 121, 
129, 130, 136, 139; 13, 39, 41, 45, 48, 
76, 83, 86, 102, 123, 128, 131, 132, 
134, 136, 165, 170, 173; 14, 2, 13, 35, 
36, 40, 42, 47, 51, 53, 80, 81, 82, 83, 
114, 120, 163; 15, 2, 18, 38, 86, 88, 
131, 159, 160, 161 


Basic fuchsin suitable for the Feulgen 
technic, production of, 12, 1 
Basu, B. C. {See Knowles, R.) 

Bauer, K. Uber pathologische Reak- 
tioneii im embryonal Organism us 
nach Einwirkung chemischer und 
physikalischer Mittel, (abs.), 11, 30 
Bayley, J. H. Differential staining 
methods for formalin-fixed human 
pituitary gland, (abs.), 15, 34 
Staining methods for the islets of 
Langerhans, (abs.), 12, 129 
Beaton, L. E. Two microtechnical de- 
vices, 11, 103 

Beatty, A. V. A method for growing and 
for making permanent slides of pol- 
len tubes, 12, 13 

Beck, L. V. and Nichols, A. C. Action 
of fluorescent dyes on paramecia, as 
affected by pH, (abs.), 12, 178 
Becker, Elery R. and Roudabush, Robert 
J^. Brief directions in histological 
technique, (book review), 11, 27; 15, 
31 

Becker, W. A. and Skupienski, F. X. 
Observations protoplasmatiques vi- 
tales sur Basidioholns ranarum Ei- 
darn, (abs.), 11, 35 

Becker, W\ S., leaver, L. L. and Thatch- 
er, H. An improved (paraffin sec- 
tion) metho<l for the dopa reaction, 
(abs.), 11, 129 

Beers, C. D. A method for the section- 
ing c)f protozoa en masse, (abs.), 13, 
46 

Bejambes, M. {See Guittonneau, M, G.) 
Belkin, M. and Sht^ar, M. J. Ghcmical 
studies on tumor tissue. IV. The 
staining with neutral red of fresh 
preparations of mouse tumor cells, 
(abs.), 12, 130 

Belkin. M. {See Shear, M. J.) 

Bell, H. P. and Faey, F. Microteehnic 
for winter buds, (abs.), 14, 79 
Benians, T. H. C\ Observations on the 
action of Congo red on normal 
and leiicemic blood, (abs.), 13, 37 
Bennett, Leslie {See Richmond, Gordon 
W,) 

Bensley, Caroline M. ("omparison of 
methods for demonstrating glycogen 
microscopically, 14, 47 
Bensley, R. R. and Bensley, S. H. Hand- 
book of histological and cytological 
technique, (book review), 14, 111 
Bensley, S. H. {See Bensley, R, R,) 
Benzo-azurine, 11, 170 
Benzo blue, 11, 38 
Benzo purpurin, 11, 38 
Benzyl violet, 11, 86 
Bequignon, R. {See Levaditi, C.) 
Berberin .sulfate, 11, 132 
Berblinger, W. and Burgdorf. Neue 
Farbemethode zur Darstellung der 
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Gewebsbestandteile der Hypophyse 
des Menschen, (abs.), 11, 77; 12, 77 
Berens, C. {See Chapman, G. H.) 

Berlin blue, 12, 86, 151 
Bernard, J. E, The principles of fluo- 
rescence microscopy, (abs.)> 13, 169 
Berthelsen, H. Eine objektive Methode 
zur Bestimmung der genauen £x- 
positionszeit bei der Mikrophoto- 
CTaphie, (abs.), 11, 125 
Bevelander, G. A rapid method of pre- 
paring ground tooth sections, (abs.), 
13, 81 

Beyer, E. M. Double embedding me- 
thod for rubber parafiin, (abs.), 14, 
115 

Trichrome stain for astrocytes, (abs.), 
15, 178 

Bhaduri, P. N. Root tip smear techni- 
Que and the differential staining of 
tne nucleolus, (abs.), 14, 36 
Bhaduri, P. N. {See Senimens, C. S.) 
Biebrich, scarlet W. S. 15, 17, 18, 19, 20, 
21, 22, 125 

Bindschedler’s green, 11, 78 
Biological stains in time of war, 15, 1 
Bishop, F. W. Exposure meter for 
cinephotomicrographv and still pho- 
tomicrography, (abs.), 14, 33 
Bismarck brown Y, 11, 168; 12, 86; 13, 
172; 14, 105, 106, 108, 109; 15, 85 
in some new stain schedules, 14, 105 
Bisset, K. A. The structure of “rough” 
and “smooth” colonies, (abs.), 14, 80 
Black, C. E. {See Stovcdl, W, D.) 

Black, C. E, The staining reactions of 
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Diffc'rential stain for the hypophysis by 
adaptation of the Mallory triple 
stain, 13, 93 

Differential staining of nucleoli and 
chromosomes, technic for, 14, 1 
Differential staining of the anterior 
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The use of agar as a matrix for section- 
ing plant material with the freezing 
microtome, 13, 145 

Eye, microtechnic of, with suggestions as 
to material, 13, 69 
Eyepiece camera, 15, 177-178 
Examination of dairy products, standard 
methods for, (book review), 14, 83 
Extra violet, 11, 38, 173 


Faberge, A. C, and La Cour, L. An elec- 
trically heated needle for paraffin 
embedding, (abs.), 12, 31 
Facy, F. {See Bell, H. P.) 

Fain, W. R. and Wolfe, J. M. A stain- 
ing method for the anterior hypo- 
physis of the rat, 14, 143 
Fancy names for staining solutions, 13, 
121 

Farrar, G. E., Jr. The concentration of 
nucleated cells in the bone marrow of 
the albino rat, (abs.), 12, 131 



STAIN TECHNOLOGY 


Farrell M. A. (See McAuliffe, H. D.) 
Fast acid blue, 14, 39 
Fast green FCF, 11, 69, 70, 137, 14«, 148; 
12, 63, 88; 13, 166; 14, 37, 40, 101, 
102, 103, 104, 119, 123, 127, 139, 141, 
142; 15, 2, 3, 6, 7, 18, 19, 20, 21, 125, 
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crography, 14, 87 

McWhorter, F. P. and Weier, E. Pos- 
sible uses of dioxan in botanical 
microtechnic, 11, 107 
Media, dyes in, 11, 86; 12, 84, 86; 13, 128; 
14, 81, 82, 83 

Meeker, L. H. Gelatin embedding for 
rapid frozen sections of “curret- 
tings”, (abs.), 13, 18$ 

Melanin, 14, 157 

Melezer, N. and Venkei-Wiassics, T. 
Die Quecksilberhochdrucklampe als 


Lichtquelle fur Fluoreszensmikros- 
kopie und Mikrophotographie, 
(abs.), 15, 31 

Melin, C. G. {See Scanlan, John T.) 
Members of the Commission on Standard- 
ization of Biological Stains, 11, 71; 

14, 84 

Mtmke, J. F. The hemolytic action of 
photofluorescein, (abs.), 11, 80 
Menne, F. R. {See Stewart, J. D.) 
Menner, E. Ganglienzellen-Praparate 
fur Kurszwecke, (abs.), 11, 80 
Mercurochrome, 12, 86; 14, 73; 15, 85 
Meristematic tissues, Delafield’s hema- 
toxylin and safranin for staining, 14, 
129 

Merith, E. L. A modified acid-fast 
staining method, (abs.), 13, 86 
Merland, A. M^thode simple et rapide 
pour I’impr^gnation des astrocytes 
fibrillaires, (abs.), 11, 81 
Merling-Eisenberg, K. B. Internal struc- 
ture of bacterial cells, (abs.), 11, 135 
Metachromasy, 15, 79 
Method for cultivating root nodule 
bacteria to facilitate staining of their 
flagella, 13, 73 

Method for growing and for making per- 
manent slides of pollen tubes, 12, 13 
Methyl blue, 11, 38, 40; 12, 79; 13, 18, 85, 
114, 131, 15, 19, 21, 156, 158, 159 
Methyl eosin, 15, 18, 19 
Methyl green, 11, 78, 131, 168; 12, 33, 
139; 13, 45, 47, 114, 124, 131, 174; 
14, 35, 36, 40, 134, 157; 15, 40, 82, 

126, 128, 181, 185 
Methyl orange, 12, 121; 15, 186 
Methyl violet, 11, 38, 39, 73, 173; 12, 15, 

16, 17, 18, 32, 38, 85, 179; 13, 39, 41, 
174; 14, 125 

Methyl violet 2B, 11, 124; 12, 40; 14, 120 
Methyl violet 5B, 15, 85 
Methyl violet 6B, 13, 38; 15, 93 
Methylene azure, 13, 40; 15, 2 
Methylene blue, 11, 31, 33, 35, 37, 45, 46, 
47, 75, 77, 78, 80, 81, 83, 87, 88, 124, 

127, 128, 170, 172, 173; 12, 32, 34. 
35, 36, 38, 77, 82, 85, 86, 87, 90, 123, 
128, 129, 130, 133, 134, 136, 151, 181; 
13, 38, 40, 43, 44, 48, 86, 129, 132, 
170, 172, 173, 174; 14, 29, 36, 40, 
42, 73, 75, 76, 77, 80, 81. 114, 119, 
144, 163, 164; 15, 2, 36, 38, 39, 40, 41, 
80, 83, 85, 86, 87, 93, 94, 95, 96, 97, 
98, 101, 104, 105, 107, 108, 110, 129, 
130, 183, 185 

Methylene blue 2B, 11, 76 
Methylene blue, new technic for per- 
manent preparations, 11, 45 
Methylene blue stained material without 
loss of dye, dehydration of, 14, 29 
Methane blue tablets, 12, 90; 13, 39, 88 
Methylene blue thiocyanate, 14, 83; 15, 
186 
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Methylene green, 11, 174; 14, 36; 15, 80, 
88 

Methylene violet, 11, 88; 12, 85; 13, 40 
Mettler, Cecilia A. (See Mettler^ Fred A.) 
Mettler, Fred A., Mettler, Ocilia C. and 
Strong, F. C. The cellosolve-nitro- 
cellulose technic, 11, 165 
Mettler, Fred A., Strong, F. C. and Mett- 
ler, Cecilia, A. The dioxan paraffin 
technic, 11, 166 

Meyer, K. F. and Johnstone, H. G. 
Laboratory diagnosis of amebiasis, 
(abs.), 11, 37 

Michael, E. G. Rapid method of stain- 
ing frozen sections of tissues requir- 
ing immediate diagnosis, (abs.), 15, 
126 

Michaelis, L. and Smythe, C. V. In- 
fluence of certain dye-stuffs on 
fermentation and respiration of yeast 
extract, (abs.), 11, 129 
Micrococcus catarrhalis group, violet agar 
reaction as a differential character- 
istic of, 11, 25 
Microcolorimeter, 11, 74 
Microcryoscope, 15, 177 
Microglia, colloidal silver method for, II, 
155 

Microincineration, 14, 155-156; 15, 182 
apparatus and methods for, 13, 25 
Micromanipulation, 11, 28; 13, 169; 14, 
36, 112 

Micrometer ocular, 11, 28 
Microorganisms, 11, 36-40, 85-87, 134- 
136, 171-174; 12, 37-38, 84-86, 135- 
136, 182; 13, 46-47, 86-87, 132-134, 
173; 14, 37-39, 80, 118, 162-163; 15, 
38-40, 85-87, 128-131; 185 
differentiation of, 11, 73, 134, 135, 172; 

12, 37; 14, 162-163; 15, 85 
staining of, 11, 35, 36, 40, 73, 79, 136, 

171, 172, 173, 174; 12, 37, 38, 85, 177, 
182; 14, 39, 80, 81. 82, 83, 111, 162, 
163; 15, 40 

Microorganisms, lypolytic, a Nile blue 
culture medium for, 14, 63 
Microscope, The, (book review), 12, 73 
Microscope and other apparatus, 11, 27- 
28, 73-74, 125; 12, 73-74, 127, 177; 

13, 37. 125-126, 169; 14, 33, 73, 111- 
112, 153; 15, 31. 75-76, 121-122, 177 

Microscope, binocular dissecting, check- 
ing and adjusting the alignment of 
objectives, 15, 173 

Microscope illumination, 11, 28, 73, 74, 
125, 126 

simple aids to, 11, 161 
Microscope lamp, inexpensive, for critical 
illumination, 13, 97 
Microscopic slides of cat testis, 11, 145 
Microscopical technique, handbook on, 
(book review), 12, 176 
Microscopy, reflecting prism in, 11, 122 
Microscopy with fluorescent light, 12, 167 


Microtechnic in general, 11, 29-30, 75-77, 
126-127, 169; 12, 31, 74-75, 127- 
129, 177-178; 13, 81, 126-127, 169- 
170; 14. 33-34, 73, 113-114, 154-157; 
15, 32-33, 76-79, 178-179 
Microtechnic of the eye, with suggestions 
as to material, 13, 169 
Microtechnical devices, two, 11, 103 
Microtome, cooling device for, 12, 25 
Microtome, rotary, rapid cclloidin 
method for, 11, 89 

Microtome knife sharpeners operating on 
the abrasive-ground-glass principle, 
11, 93 

Microtome knives, a new sharpening back 
and procedure of sharpening for, 14, 
69 

Microtomist's Vade-Mecum, The, (book 
review), 12, 176 

Mihaeloff, S. Comparative research in 
the different methods of staining the 
gonococcus, (abs.), 14, 38 
Milaknis, Antanas. Beit rag zur elek- 
tiven zuchtung des Streptococcus 
agalactiae und der Brucella Bang, 
(abs.), 15, 86 
Milk, staining of, 15, 38 
Miller, Charles M. (See Lewis, Margaret 
R.) 

Miller, K. DeWitt. A smear technic for 
demonstrating cell inclusions with 
characteristics of both mitochondria 
and bacteria, 12, 139 

A study of the bacterial and alleged 
mitochondrial content of the cells of 
the clover nodule, (abs.), 13, 45 
Mills, John H. A multiple ring maker 
for the Kline test, (abs.), 14, 112 
Mills, M. A. and Dragstedt, C. A. Brom- 
sulphalein dye retention rest as a 
measure of functional activity of reti- 
culo-endothelial system, (abs.), 11, 
170 

Milovidov, P. Bibliographic der Nu- 
cleal- und Plasmalreaktion, (abs.), 
15, 40 

Die Anwendung der Azetokarmin- 
Methode fur die Farbung von 
fixierten Mikrotomschnitten, (abs.), 
15, 32 

Notizen uber Mikrotechnik. III. Die 
Anwendung der Azetokarmin- 
Methode fur die Farbung von 
fixierten Mikrotomschnitten, (abs.), 
14, 155 

Zur Theorie und Technik der Nukleal- 
farbung, (abs.), 12, 84 
Minster, R. D. The advantage of stained 
antigens in the diagnostic agglutina- 
tion test for Brucella infections, 
(abs.), 13, 86 

Minute objects, device for orienting and 
embedding, 13, 65 
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Mirimanoff, A. Remarques sur la secre- 
tion des tentacules de Drosera. 
Notes Histochemiques, (abs.), 15, 
128 

Mitochondria in plant cells, osrnic im- 
pregnation method for, IS, 89 

Mitochondria, staining of, 12, 189; 13, 
45; 14, 85, 77; IS, 89 

Mitochondrial stain for blotxi, pinacyanol 
as, 11, 158 

Miyamoto, K., Yamada, K. and Shishido, 
S. Dunkelfcld-Untersuch ungen an 
uberlebenden Triton-Erythrozyten. 

I. Vorlaufige Mitteilung. Uberden 
Einfluss der H-ionenkonzent ration 
auf die Triton-Erythrozyten, (abs.), 

II, 181 

Modeling clay for reconstructing models, 
14, 154 

Modell, W. Chlorazol fast pink BKS as 
an anti-coagulant, (abs.), 15, 80-81 

Modifications of Lebowich’s soap- wax 
technic, 14, 17 

Modified root tip smear technic, 12, 187 

Modified stain and procedure for tre- 
matodes, 14, 81 

Modified Wright’s method for .staining 
blood smears, 11, 99 

Mohr, J. L. and Wehrle, Wm. Resins for 
sealing glycerin mounts [With a 
note on the use of Clarite (Nevillite 
V)], 15, 174 

Mollier, G. Eine Vierfachfarbung zur 
Darstelluiig glatter und querges- 
treifter Muskulatur und ihrer Bezie- 
hung zum Bindegewebe, (abs.), 14, 
116, 160 

Monk, C. R. An aqueous medium for 
mounting small objects, (abs.), 14, 
34 

Monn^, L. Permeability of the nuclear 
membrane to vital stains, (abs.), 11, 
88 

Polarisationsoptische Untersuchungen 
liber den Golgi-Apparat und die 
Mitochondrien Mannlicher Gesch- 
lechtszellen Einiger Pulmonaten- 
Arten, (abs.), 15, 78 

Uber experimental! hervorgerufene 
strukurelle Veranderungen der Golgi- 
apparates und der Mitochondrien 
sovie liber Bildung von Myelin- 
figuren in Spermatocyten und Sper- 
matiden von Helix luteecens, (abs.), 
14,77 

t)ber Vitalfarbung des Golgi-apparates 

turen in einigen Gastropoden*^oien, 
(abs.), 14, 77-78 

Uber Vitalf&rbung tierischer Zellen 
mit Rhodaminen, (abs.), 14, 160 

Moore, John Adam. Staining with 
safranin and fast green FCF, 11, 69 

Moore, J. W. and Kinsman, J. M. 


Studies on the circulation: The dye 
injection method, (abs.), 12, 129 
Moorthy, V. N. A simple method of 
staining an<l mounting nematode 
larvae, (abs.), 12, 138 
Mordant for hematoxylin .staining. 11, 
149 

Moritz, C. E. Modifications of 1^- 
bowich’s soap- wax technic, 14, 17 
Morri.son, S., Gardner, R. E. and Reeves, 
D. L. The .selective elimination of 
neutral red through the ga.stric 
mucosa, (abs.), 12, 84 
Morton, H. E. The survival of micro- 
organi.sms in fixed and stained prep- 
arations, (abs.), 14, 168 
Morton, Thomas H. Microscopic slides 
of cat testis, 11, 145 

Mo.sebach, Georg. A microprocess for 
the cryoscopic investigation of suc- 
culent tissues, (abs.), 15, 177 
Moser, F. Wurstuntersuchungen nach 
Brekenfeld, (abs.), 11, 81 
Mosher, H. P. and Adams, E. C. A 
simplification of the paraffin embed- 
ding proce.ss, 11, 122 
Mo.ssman, H. W\ The dioxan technic, 
12, 147 

Motor end-plate.s, 11, 147 
Mounting embryological material, a 
simple method for, 15, 119 
Mounting, fixing and staining media, 
combined, 15, 189 

Mounting in methyl methacrylate, 14, 38 
Mounting media, 15, 179 
Mounting of conifer embryos, 13, 58 
Mounting small objects, 14, 88, 84 
Mouse pituitary, a technic for staining, 
15,73 

Mucisudan, 14, 77 

Miihldorf, Anton. Ul)er die Bildung und 
Auflosung der Wande bei der Tetra- 
denteilung der Pollenmutterzellen 
von Althea rosea, (abs.), 15, 84 
Munchberg, P. Ein auch fur den 
Mikroskopiker wert voiles Verfahren 
zur Konservierung von grunen Pflan- 
zen und deren Teile, (abs.), 14, 79-80 
Munro, S. S. Preparation of avian sperm 
smears for microscopy, (abs.), 12, 84 
Murakami, J. (See Kimura, R.) 

Murphy, Berta (See McNamara, W. Z.) 
Musde, staining of, 12, 180; 14, 160 
Myers, C. E. (See Ward, A. R.) 

Nagle, N. and Pfau, C. L. A modifica- 
tion of Van Gieson’s stain for Negri 
bodies, (abs.), 12, 188 
Naphthol green B, 14, 116, 160; 15, 85, 
159 

Naphthol yellow, 11, 142 
Narat, J. K. A new method for prepar- 
ing multicolored corrosion specimens 
of the kidney, (abs.), 11, 171 
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National Formulary, staining solutions 
included in, 14, 41 

Nebel, B. R. Chlorazol black E as an 
aceto-carmine auxiliary stain, 15, 
69 

Necheles, H. {See KrolU H.) 

Negri bodies, staining of, 12, 34, 133; 13, 
132; 15, 87, 130 

Nelson, E. A. (See Bryan, G. S.) 

Nelson, 1. A. The use of proteins for em- 
bedding small tissues for sectioning 
by the freezing method, (abs.)» 11, 
29 

The use of razor blades for tissue sec- 
tioning, (abs.), 11, 28 
Nematodes, staining of, 11, 82; 12, 131, 
133 

Neolane blue 2R, 12, 133 
NeoJane green B, 12, 133 
Neolane red BRE, 12, 133 
Neolane rose B, 12, 133 
Nerve cell counts, split nucleoli as a 
source of error in, 12, 91 
Nerve cells and fibers, new method of 
silver impregnation for, 14, 121 
Nerve cells and processes, colloidal silver 
method for, 11, 155 

Nerve cells, cresyl violet technic for 
staining, note on the Tress modifica- 
tion of, 12, 125 

Nerve fibers, staining with silver in tissue 
fixed with Bouin’s fluid, 13, 5 
Nerves, peripheral, chloral hydrate mix- 
tures with and without formamide 
for fixing, 15, 9 

Nerves, peripheral, suggested counter- 
stains for Davenport reduced silver 
preparations of, 11, 3 
Nervous tissue, impregnation of, 11, 81; 
12, 181; 13, 83. 132; 14, 78, 116; 15, 
36, 37, 181-182 

staining of, 11, 32, 35, 73, 80, 131, 132, 
133. 171; 12, 33, 34, 78, 79, 81, 82, 
125, 181; 13, 82, 84, 129, 147; 14, 76, 
115, 158, 159, 160, 161, 162; 15, 9, 
34-35, 36, 37, 79, 124-125, 127-128, 
183—184 

vital staining of, 12, 35, 82; 14, 119; 15, 
183 

Neuroglia, colloidal silver method for, 11, 
155 

Neutral red, 11, 31. 33. 35, 40, 75, 77, 83, 
85, 130. 135, 153, 174; 12, 33, 34, 61, 
66, 86, 128, 130, 134, 179; 13, 38, 43, 
83, 88. 90, 172; 14, 36. 74, 75, 77, 120, 
139-142; 15, 33, 79. 84 
Neutral red and trypan blue within the 
cells of loose connective tissue, 
preservation of, 14, 139 
Neutral violet, 15, 79 
Neuviolette 3R, 14, 36 
Neuweiller, N. G. Darkground illumi- 
nation and Rheinberg colour discs — 
some new and simple ideas, (abs.). 


15, 75 

Newby, W. W. and Plummer, P. Tech- 
nique for preparing microscopic sec- 
tions of woody stems and roots, 
(abs.), 12, 36 

Newcomer, Earl H. A procedure for 
growing, staining, and making per- 
manent slides of pollen tubes, 13, 89 
An osmic impregnation method for 
mitochondria in plant cells, 15, 89 
New embedding schedule for insect 
cytology, 15, 175 
New fuchsin, 14, 81 

New method of silver impregnation for 
nerve cells and fibers, 14, 121 
New methylene blue technic for per- 
manent preparations, 11, 45 
New procedure for the Feulgen reaction; 

a preliminary note, 11, 70 
New sharpening back and procedure of 
sharpening for microtome knives, 14, 
69 

New stain schedules, use of Bismarck 
brown Y in, 14, 105 

New staining technic for periihecia of the 
Erysiphaceae, 11, 119 
Newton, W. C. F. and Darlington, C. D. 
Meiosis in polyploids. Part I. 
Triploid and pentaploid tulips, 
(abs.), 11, 85 
New Victoria blue, 11, 38 
Nichols, A. C. (See Beck, L. T.) 

Nichols, Agnes A. Bacteriological studies 
of spray-dried milk powder, (abs.), 
15,81 

Nichols, Clarence W. A simple method 
for mounting embryological ma- 
terial, 15, 119 

Niero, G. Sulla nuova tecnica di Bodian 
per le neurofibrille, (abs.), 14, 78 
Niethammer, Anneliese. Mikroskopische 
Bodenpilze als Begleiter in Fruchten 
und Samen, (abs.), 14, 39 
Nieto, D. Uber die Bedingungen des 
Spirochatennachweises in einzelnen 
Schnitten und ein bisher zu diesem 
Zweck noch nicht benutztes Prinzip, 
(abs.), 11, 135 

Nigrosin, 11, 38, 40; 12, 90; 13, 132, 133; 
14, 83; 15, 132 

Niklitschek, A. Das Tuschpraparat, 
(abs.), 15, 78 

Nile blue, 11, 75, 81, 83, 129; 12, 131; 

13, 39. 83. 85, 125, 172, 173 
Nile blue culture medium for lypolytic 
microorganisms, 14, 63 
Nile blue sulfate (Nile blue A), 11, 31, 78; 
12, 35; 14, 30, 36, 40, 63-67, 75, 157, 
160, 164; 15, 37, 79, 95. 97, 98, 101, 
110, 126 

Nile red, 11, 129 

Nishimura, T. Histologische Studien 
iiber die Antiserumwirkung. II. 
Farbbarkeit der Erythrozyten bei 
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Zusatz von Normal und Antiserum in 
vitro, (al>s.), 12, 35 
Nitrazine yellow, 15, 17, 18, 19, 21 
“Nitrazol CF”, 11, 128 
“Nitrosaminrot’*, 11, 128 
Nittis, S. The nature and the mechanism 
of the staining of the erythrocytic 
reticulum, (abs.)* 14, 78 
Normal hulyl alcohol in the paraffin 
method, 12, 113 

Northen, H. T. Histological applica- 
tions of tannic acid and ferric 
chloride, 11, 23 
Notes on technic: 

A cellophane embedding box, 12, 71 
Alum cochineal-hematoxylin stain, 11, 
186 

A simple method for mounting embry- 
ological material, 15, 119 
A technic for staining cells w'ith Sudan 
111 in a water phase, 12, 71 
(Cautions in the use of dioxan, 15, 152 
( ellosolve-nitrocellulose technic, the, 
11, 165 

Dioxan paraffin technic, the, 11, 166 
Dioxan technic, a, 11, 121 
Handy slide and cover, a slip rack, 11, 
165 

Means of eliminating wrinkles in sec- 
tions prepared by the paraffin meth- 
od, 11, 26 

New procedure for the Feulgen re- 
action; a preliminary note, 11, 70 
Note on differential counterstain for 
the Gram technic, 13, 124 
Old Greubler hematoxylin and eosin 
compared with current American 
stains, 15, 119 

Preparation of leuco basic fuchsin for 
use in the Feulgen reaction, 13, 123 
Pyridine-formalin in Zenker-formol 
fixatives, 12, 125 

Reflecting prism in microscopy, 11, 
122 

Resins for sealing glycerin mounts 
[with a note on the use of clarite 
(Nevilitte V)], 15, 174 
Simplification of the paraffin embed- 
ding process, 11, 122 
Staining with safranin and fast green 
FCF, 11, 69 

Sumac wax as embedding material in 
biological technic, 14, 151 
Tress modification of the cresyl violet 
technic for staining nerve cells, 12, 
125 

L^se of acetates as a means of removing 
air bubbles from lacto-phenolmounts 
of fungi, the, 11, 167 
Violet agar reaction as a differential 
characteristic of the Micrococcus 
caiarrhidis group, the, 11, 25 
Word of caution concerning dioxan, 
11, 122 


Novel, E. line technique facile et 
rapide de mise en Evidence des cils 
bact(^riens, (abs.)» 15, 86 
Nucleoli, split, as a source of error in 
nerve cell counts, 12, 91 
Nucleoli, technic for differential staining 
of, 14, 1 

“Nucplascoir’, 12, 76, 79 
“Nucplastin**, 12, 76, 129 


Oakley, C. L. F’rozen sections of eyes, 
(abs.), 12, 133 

Objectives, improving field of view, 14, 
111 

O'Brien, H. C. and Hance, R. T. A 
plastic coverglass, isobutyl meth- 
acrylate, (abs.), 15, 179 

Observation chamber for microscope, 11, 
28 

Ogden, M. A. A new method of mrking 
smeiirs for hematologic, cytologic 
and bacteriologic examinations, 
(abs.), 14, 163 

Oil red O, IS, 23, 24, 28 

Okajima, K. Farbung durch Eisen- 
chloridalizarinlack, (abs.), 11, 34 

Okino, K. Metallimpragnationsversuche 
an den Erythrocyten. II. Imprag- 
nierung der polychromatischen Ery- 
throcyten bei der experimentellen 
Phenylhydrazinanamie, (abs.), 11, 
34 

Okland, Fridthof . l^ntersuchungen uber 
Osteoblasten in Schliffen und Aus- 
strichen, (abs.), 15, 126 

O'Leary, J. L. {See Coveil, W. P.) 

Old Gruebler hematoxylin and eosin com- 
pared w'ith current American stains, 
15, 119 

“Omnichrom", 11, 34 

Ono, K. Farbung der Spirochaetae 
paUidae in Gefrierschnitten, (abs.), 

11, 174 

Studien uber die Farbung der Rekur- 
rensspirochaten, insbesondere uber 
den Zusammenhang der Farbung mit 
den Vorbehandlungen, (abs.), 11, 
38 

Studien uber die Farbung der Sj/iro- 
chaetae pallidae, insbesondere ul>er 
den Zusammenhang der Farbung mit 
den Vorbehandlungen. I. Einfluss 
der Vorbehandlung mit verschiede- 
nen Fixierungs- und Beizmitteln auf 
die Farbbarkeit der Spirochaetae 
pallidae und der Blutelements, 
(abs.), 11, 173. III. Die Far- 

l>emethoden der Spirochaetae pal- 
lidae, (abs.), 11, 173 

Oppenheimer, J. M. Localized vital 
staining of teleostean embryos, 
(abs.), 11, 81 

Orange G. 11, 3, 4, 5. 31, 70, 77, 78, 84, 
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88, 101, 137, 141, 142, 143; 12, 40, 77, 
80, 129, 130, 151, 152, 180, 182; 13, 5, 
8, 17, 18, 19, 20, 40, 41, 49, 51; 14, 30, 
80, 120, 125, 127, 133, 135, 137, 144, 
157, 161; 15, 16, 18, 19, 21. 33, 34, 
36, 52, 73, 79, 80, 95, 97. 98, 101, 1 10, 
122, 125, 129, 178, 183 
Orange II, 11, 142 
Orcein D, 14, 157 

Orienting minute objects, device for, 13, 
65 

Orr, J. W. The histology of the rat’s 
liver (luring the course of carcino- 
genesis by butter-yellow (/Mliinethyl- 
arninoazobenzene), (abs.), 15, 179 
The results of vital staining with 
phenol red during the progress of 
carcinogenesis in mice treated with 
tar, dibenzanthracene, and benz- 
pyrene, (abs.), 12, 134 
Orseillin, 14, 79 

Orseillin BB for staining fungal elements 
in Sartory’s fluid, 12, 157 
Orton, J. H. Note on shrinkage of oyster 
tissues in Bouin’s fixative, (abs.), 13, 
170 

Osgood, E. E. and Wilhelm, M. M. Re- 
ticulocytes, (abs.), 11, 81 
Osmic impregnation method for mito- 
chondria in plant cells, 15, 89 
Ossification, clearing and staining of 
embryos to demonstrate, 13, 77 
demonstration of, 12, 132 
Ostroumov, V. G. The action of ultra- 
violet rays on the peroxidase gran- 
ulation of leucocytes, (abs.), 13, 
128 

Otoliths, sections of, 14, 35 
Oura, G. A new method of unravelling 
the chromonema spirals, (abs.), 12, 
84 

Oura, G. (See Kvwada, Y.) 

Ova, histochemistry of, 12, 87 
sectioning of, 12, 43 
mammalian, technic for sectioning, 12, 
43 

Oxidation in living cell, demonstration of, 
12, 182 


Packer, D. M. (See Scott, G.) 

Paillot, A. Contribution a I’t^tude des 
maladies intestinales du ver a soie, 
deux types nouveaux de dysenteric 
non infectieuse, (abs.), 11, 34 
Paley, Charles (See Broadhuret, Jean) 
Palmquist, E. M. The simultaneous 
movements of carbohydrates and 
fluorescein in opposite directions in 
the phloem, (abs.), 14, 37 
Pancreas, staining of, 12, 129 
Panoptic stain, Pappenheim’s, 12, 82 
Paper fiber identification, 11, 126 
Pappenheim’s panoptic stain, 12, 82 


ParaflSn blocks, simple trimmer for, 12, 29 
ParaflSn embedded fucus slides, dioxan 
dehydration for, 14, 101 
Paraffin embedding process, simplifica- 
tion of, 11^ 122 

Paraffin method, use of V-butyl alcohol 
in, 12, 113 

Paraffin ribbons, method of eliminating 
electrification of, 13, 139 
Paraffin sections, method of eliminating 
wrinkles in, 11, 26 

staining with protargol, 13, 147; 14, 21 ; 
15, 9 

Paraffins, hardened embedding, having 
low melting points, preparation of, 
14, 55 

Parker, Frederick, Jr. (See Mallory, Frank 

Parmenter, (’. L. Chromosome num- 
bers in Rana fveca parthenogenetic- 
ally developed from eggs with known 
polar body and cleavage histories, 
(abs.), 15, 126 

Pars nervosa of the liypophysis cerebri, 
differentiation of the secret or v cells 
of. 13, 111 

Parsons, R. J. The staining of Negri 
bodies in formaldehyde and alcohol 
fixed tissues, (abs.), 15, 130 
Parsons, R. J. (See McMader, P, D.) 

Past eels, J. and Leonard, G. Sur la de- 
tection du glycogcine dans les coupes 
histologiques, (abs.), 11, 132 
Pasternack, Joseph G. A reliable one- 
hour method for the preparation of 
paraffin sections of tissues, (abs.), 15, 
78-79 

Pasternack, J. G. (See Lillie, H. D.) 
Patent blue, 11, 38 
Patent blue V, 13, 128; 15, 34 
Patrick, R. “Karo” as a mounting me- 
dium, (abs.), 11, 127 
Pcarlman, M. D. and Limarzi, L. R. 
Correlation of basophilic aggregation 
and reticulocytes in various clinical 
conditions, (abs.), 14, 114 
Pekarek, J. Uber die Wirkung von 
Nitraten aud die Farbung pflanz- 
licher Zellmenbranen und Zellsafte 
mit Azur I, (abs.), 13, 172 
Penfield, W. A technique for demon- 
strating the perivascular nerves of 
the pia mater and central nervous 
system, (abs.), 11, 81 
Percival, J. Cytological studies of some 
hybrids of Aegilops Sp. -h W heats, 
and of some hyl)rids between dif- 
ferent species of Aegiiops, (abs.), 11, 
85 

Perdrau, J. R. Ammonium molybdate 
as a mordant for Mann’s stain and 
the Weigert-Pal method, (abs.), 14, 
36 



xxxii 


STAIN TECHNOI^Y 


Pereira, C. and Vaz, Z. Ganzeinl^ttung 
von Neinato<len; neue und einfache 
Einbettung in Balsam, (abs.)* 11, 82 
Perithecia of the Erysiphaceae, new stain- 
ing technic for, 11, 119 
Permanent Feulgen smears from pre- 
viously fixed material, 12, 111 
Permanent pollen tube slides with the 
vapor method of changing reagents 
and dehydration, 12, 58 
Permanent preparations from rapid cyto- 
logical technics, 13, 161 
Permanent preparations, new methylene 
blue technic for, 11, 45 
Permanent root tip squash technic, im- 
provements in, 14, 97 
Permanent slides of pollen tubes, method 
for making, 12, 13 

procedure for growing, staining and 
making, 13, 89 

Peroxidase reaction in leucocytes, 13, 128 
Perry, 1. H. and Lochhead, M. S. His- 
tological technique for the pituitary 
gland of the mouse, (abs.), 15, 127 
Petroff, S. A. and Gump, W. S. Bac- 
teriostatic and bactericidal studies 
of various dyes and allied com- 
pounds, (abs.), 11, 39 
Petrunkevitch, A. On differential stain- 
ing, (abs.), 12, 178 

Petninkevitch, A. and Pickford, G. E. 
On the relative acidity of histological 
fixing fiuids, (abs.), 11, 169 
Pettit, V. D. {See Diggs, L. W.) 

Hau, C. L. {See Nagle, N.) 

Pfuhl, W. and Dienstbach, O. Die 
Speicherung und Verarbeitung von 
kolloiden Farbstoffen,Pigmenten und 
Lipoiden in der Golgi-Substanz der 
Leberzellen, (abs.), 13, 171 
Phenol red, 11, 135; 12, 134; 13, 38. 171; 
14, 74; 15, 33, 81 

Philp, J. and Huskins, C. L. The 
cytology of MaMhiola ineana R. Br. 
especially in relation to the in- 
heritance of double flowers, (abs.), 
12, 84 

Phloxine, 11, 9, 10, 11; 12, 34; 13, 46, 53, 
58, 59, IH; 14, 40; 15, 18, 19, 82, 186 
Phosphates in tissue, detection of, 11, 130 
Phosphomolybdot ungstic mordanting, 
acid fuchsin as a connective tissue 
stain after, 15, 159 
Photochemical technic, 11, 75 
Photodynamic action of dyes, 13, 129; 
14, 75, 118 

Photomicrography, 11, 74-75, 125; 12, 
74, 182; 13, 37, 126, 133, 14, 33, 

73, 87-96, 113, 153; 15, 31, 76, 122, 
177-178 

Photomicrography,^ application of fine 

C processing and condenser 
ination enlarging to, 14, 87 


Physical chemistry of silver staining, 11, 
53 

Physiochemical study of dyes, 15, 123 
Pianeze stain, 12, 68 
Pick, J. Einige Vitalfarbungen am 
Frosch mit neuen fluoreszierenden 
Farbstoffen, (abs.), 11, 132 
Pickford, G. E. {See Petrunkevitch, A.) 
Pickworth, F. A. A new method of study 
of the brain capillaries and its appli- 
cation to the regional localization of 
mental disorder, (abs.), 11, 132 
Chronic Nasal Sinusitis and its Relation 
to Mental Disorder, (book review), 

11.73 

Picric acid, 13, 43, 44; 14, 75, 80; 15, 93 
Piekarski, G. Studies on the cytology of 
paratyphus and coli bacteria, (abs.), 
14, 38 

Piekarski, G. and Ruska, H. Uber mi- 
kroskopische Untersuchungen an 
Bakterien unter besonderer Beruch- 
sichtigung der sogenannten Nucle- 
oide, (abs.), 15, 76 

Pijper, A. Dark-ground studies of flagel- 
lar and somatic agglutination of B. 
typhosus, (abs.), 14, 73 
Pikrol^rmin, 12, 76 

Pinacyanol as a supra-vital mitochondrial 
stain for blood, 11, 153 
Pitot, A. Une m^thode rapide d’explora- 
tion des lames, (abs.), 14, 155 
Pituitary (anterior) of the female rabbit 
and cat, differentiation of two classes 
of acidophiles in, 13, 17 
Pituitary, anterior, of the rat, Mallory- 
azan staining method for, 13, 49 
Pituitary gland of the cat, differential 
staining of, 14, 133 

Pituitary, mouse, a technic for staining, 

15.73 

Place, N. {See Blum, H. F.) 

Plant-animal tissues, combined, dioxan 
schedule for, 12, 143 

Plant cells, an osmic impregnation 
method for mitochondria in, 15, 89 
Plant material, use of agar as a matrix for 
sectioning with the freezing micro- 
tome, 13, 145 

Plant materials, use of the Feulgen tech- 
nic with, 14, 13 

Plant microtechnic, 11, 35-36, 84-85, 
134; 12, 36-37, 83-84, 135; 13, 44-46, 
85-86, 133, 171-173; 14, 36-37, 79- 
80, 117-118, 162; 15, 38-40, 84, 128, 
184-185 

Plant Microtechnic, (book review), 15, 
121 

Plants, movements of solutes in, 14, 37 
plants, vascular systems of, technic in 
the study of, 13, 115 
Plant tissue, clearing and bleaching, 13, 
86 
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embedding of, 11, 36, 84; 13, 44; 14, 37, 
79 

fixation of, 12, 83, 135, 143; 13, 44; 

15, 57, 61, 77, 84, 139 
mounting of, 11, 134; 13, 53; 15, 45, 139 
preservation of natural color, 14, 79-80 
staining of, 11, 36, 77, 85; 12, 71; 13, 
44, 45, 53, 123, 124, 133; 14, 13, 43, 
47. 79. 80, 97, 105, 117, 125, 147, 151; 
15, 49, 84, 139 

Plant tissues, quadruple stain combina- 
tion for, 14, 125 

Plummer, P. (See Newby ^ W. W.) 
Polarized light technic. A comparison 
with the Marchi method, 11, 41 
Policard, A. La Methode de la Microin- 
cineration, Exposed' Practique, (book 
review), 14, 155-156 
Pollen, mounting of, 15, 185 
Pollen mother-cells, staining of, 12, 83, 
84; 13, 161; 14, 155; 15, 84, 128 
Pollen tubes, method for growing and 
making permanent slides of, 12, 13 
permanent slides of, procedure for 
growing, staining and making, 13, 89 
permanent slides, with the vapor 
method of changing reagents and de- 
hydration, 12, 53 
staining of, 12, 135 

Pollen tube technic, the use of acenaph- 
thene in, 15, 49 

Polysaccharides, bacterial, leuco tri- 
phenylmethancs as reagents for, 12, 
15 

Pomerri, G. (iSee Dei PoJiy G.) 

Ponceau, 11, 35 

Ponceau 2R, 14, 30; 15, 17, 18, 19, 21, 95, 
96, 97, 98, 100, 101, 102, 103, 104, 
110,125 

Ponceau de xylidene (See Xylidine pon- 
ceau) 

Pontamine black E, 15, 67 
Pontamine sky blue, 12, 180; 13, 127, 128 
Pope, M. N. A bath for orienting ob- 
jects in paraffin, (abs.), 11, 76 
Porter, C. L. Bound water as an aid in 
the preparation of microscopic 
mounts, (abs.), 14, 114 
Post-mortem autodigestion of the in- 
testinal mucosa of the turkey, 15, 53 
Potts, A. M. and Koch, F. C. A new 
apparatus and an improved method 
for chromatographic adsorption, 
(abs.), 13, 129 

Poursines, Y. Techniques de coloration 
myelinique et cellulaire (type Nissl) 
du tissu nerveux, sur coupes a la 
parafiine provenant d’un m6me bloc, 
(abs.), 15, 36 

Powell, W. N. Trichomonas vaginalis 
l>onn6 1836: Its morphologic char- 
acteristics, mitosis and specific iden- 
tity, (abs.), 12, 37 
Practical staining rack, 12, 41 


Praver, L. L. (See Becker, W. S.) 
Precision sectioning of wood, 12, 159 
Preisler, P. W. and Hempelmann, L. H. 
Oxidation-reduction potentials of 
derivatives of thioindigo. I. Thio- 
indigo tetTasulfonate, (abs.), 12, 76 
Prenant, M. Emploi du nitrate d’argent 
pour r^tude de la texture osseuse, 
(abs.), 12, 82 

Preparation of hardened embedding 
paraffins having low melting points, 

14, 55 

Preparation of plaster cf Paris embedding 
boxes, 14, 27 

Present situation concerning Giemsa 
stain, 15, 41 

Preservation of trypan blue and ntmtral 
red within the cells of loose con- 
nective tissue, 14, 139 
Prickett, C. O. and Stevens, Cornelia. 
The polarized light method for the 
study of myelin degeneration as 
compared with the Marchi and 
Sudan III methods, (abs.), 14, 160- 
161 

Primulin, 11, 132; 15, 185 
Primulin yellow, 11, 132 
Prism, reflecting, in microscopy, 11, 122 
Procedure for growing, staining, and 
making permanent slides of pollen 
tubes, 13, 89 

Procedure for staining filamentous algae 
and fungi on the slide, 15, 15 
Product ion of basic fuchsin suitable for 
the Feulgen technic, 12, 1 
Progress in the standardization of stains 
(See Standardization of stains) 
Prontosil, 15, 34 

Protargol, staining paraffin sections with, 
13, 147; 14, 21; 15, 9 
Protozoa, bacteria-free cultures, 15, 39-40 
improvement in staining technic for, 

11, 49 

preserving, 12, 127 

staining of, 11, 85, 87, 173; 12, 38. 86, 
135, 136, 177, 178; 13, 46; 14, 83-84, 
163; 15, 39, 78, 128, 129, 131, 185 
Prune. 11, 78 
Prune pure, 13, 172 

Pryce, D. M. Staining reticulocytes for 
demonstration purposes, (a})s.), 15, 
83 

Prytherch, Herbert F. The life cycle and 
morpliology of Nemaiopsis ostrea- 
rvm, sp. nov., a gregarine parasite of 
the mud crab and ovster, (abs.), 15, 
83 

Psittacosis, staining elementary bodies, 

15, 129 

Puckett, William O. The dioxaii paraffin 
technic for sectioning frog egg.s, 12, 
97 

Pyoktanin, 12, 86 
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Pyridine-formalin in Zenker-formol fixa- 
tives, 12, 125 

Pyronin, II, 181, 174; 12, 88, 129, 180; 
13, 47, 124; 14, 85. 77, 164; 15, 40. 
82, 85, 126, 128, 186 

Quadruple stain combination for plant 
tissues, 14 125 

Quigley, B. {See Smithy W. K,) 

Quinalizarin, 15, 87 

Rabbit, female, differentiation of two 
classes of acidophiles in the anterior 
pituitary of, 13, 17 

Rabinowicz, M. {See Girond, A.) 

Racicot, H. N., Saville, D. B. O. and 
Conners, I. L. Bacterial wilt and 
rot of potatoes — some suggestions 
for its detection, verification and con- 
trol, (abs.), 14, 88 

Ralph, Paul. A comparative study of 
some dehydration and clearing 
agents, 13, 9 

Ralston, Martha B. and Wells, Arthur H. 
Azocarmine stain for bone marrow, 
(abs,), 14, 116-117 

Ramsbottom, J. M. {See Koonz, C. H,) 

Ramsch, Heinz. Entwicklungsformen 
und Degeneration im Xanthoria- 
Apothecium, (abs.), 15, 84 

Ramst haler, P. Uber ein Mikroskop- 
zusatzsystein mit Aperturblende, 
(abs.), 11, 74 

Randolph, L. F. Card mounts for hand- 
ling root tips in the paraffin method, 
15,45 

Rapid celloidin method for the rotary 
microtome, 11, 89 

Rapid cytological technics, permanent 
preparations from, 13, 161 

Rapport, D. {See Guild, R.) 

Rasmussen, A. T. Copper hematoxylin, 
H stain for the acidophils of the 
human hypophysis, (abs.), 11, 35 
The innervation of the hypophysis, 
(ubs.), 14, 78 

Rasmussen, Grant L. A method for 
stamping serial numbers of celloidin 
sections, 15, 113 

Rat, anterior hypophysis of, staining 
method for, 14, 148 

Rat, anterior pituitary of, Mallory-azan 
staining method for, 13, 49 

Rathmell, R. K. and Jones, H. W. The 
preservation of blood films, (abs.), 
11, 84 

Ratsimananga, R. {See Girond, A.) 

Recent advances in microtechnic. I. 
Methods of studying the develop- 
ment of the male gametophyte in 
ani^osperms, 12, 61 

Red blood celK selective staining of, 15, 
155 


Reductase test, 11, 77, 15, 130 
Reed, H. S. {See Dufrenoy, J.) 

Reese, J. D. A useful apparatus for 
staining slides, (abs.), 15, 122 
Reeves, D. L. {See Morrison, S.) 
Reflecting prism in microscopy, 11, 122 
Reiner-Deutsch, William. A practical 
staining rack, 12, 41 
Reinic, L. {See Levaditi, C.) 

Reitz, M. {See Rohlinger, H.) 

Removing air bubbles from lacto-phenol 
mounts of fungi, u.se of acetates for, 
11, 167 

Resazurin, 15, 88, 130 
Resins for sealing glycerin mounts, 15, 
174 

Reticulocytes, demonstration of with 
Wright’s stain, 13, 107 
Rexed, B. and Wohlfart, G. Uber Far- 
bung mit gepufferten Saurefuch- 
sinlosung, (abs.), 15, 182 
Reynolds, Bruce D. Alum cochineal- 
hematoxylin stain, 11, 166 
Reynolds, F. H. K. {See Stone, W. S.) 
Rezek, P. Uber einige Erfahrungen mit 
der sogenannten Tuchechtgelbfar- 
bung, (abs.), 13, 84 
Rheonin A, 11, 132 

Rhodamine B or 6G, 11, 182; 12, 179; 

13, 172; 15, 78, 80, 185 
Richards, A. N. {See Kempton, R. T,) 
Richards, O. W. A nomogram for the re- 
solving power of microscope objec- 
tives, (abs.), 14, 83 

Richards, O. W. and Smith, J. A. Lucite 
not a substitute for Canada balsam 
when mounting microscope slides, 
(abs.), 13, 170 

Richardson, G. D. An improved rapid 
celloidin method of embedding, 
(abs.), 11, 76 

Richmond, Gordon W. and Bennett, 
Leslie. Clearing and staining of 
embryos for demonstrating ossifica- 
tion. 13, 77 

Richter, D. Vital staining of bones with 
madder, (abs.), 13, 42 
Riemer, B. Some practical suggestions 
in the preparation of bone for his- 
tologic study, (abs.), 11, 82 
Rigane green B, 12, 188 
Ringing of cover glasses, 11, 127 
Rippel, A. Fossil microorganisms in a 
permian salt depo.sit, (abs.), 11, 87 
Ritter, C. Revised fuchsin lactose broth 
for the confirmatory test in water 
analysis, (abs.), 13, 173 
Studies of the toxicity of basic fuchsin 
for certain bacteria, (abs.), 15, 86-87 
Robb-Smith, A. H. T. A device to 
_ . facilitate the impregnation of reticu- 
lin fibrils in paraffin sections, (ab.s.), 
13,48 

Reticulosis and reticulosarcoma: A 
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histological classification, (ahs.)* 14, 
78 

Roberts, Ella {See Griffith^ »/. (?.) 

Roberts, W. J. Recherche de Tor dans 
les tissus animaux par la mc^thode du 
d^veloppement physique, (abs.), 11, 
183 

Robinson, B. G. A note on mounting 
thin celloidin-sections, (abs.), 15, 82 
Robinson, W. L. A simple photomicro- 
graphic camera, (abs.), 11, 75 
Rogers, H. J. {See Davis, J. G.) 
Rolilinger, H. and Reitz, M. Die Meth- 
ode der Schnittveraschung und ihre 
Bedeutung fur die physikalisch- 
therapeutische Forschung, (abs.), 15, 
182 

Romeis, B. Neue Untersuch ungen zur 
Fettfarbung mit Sudan, (abs.), 12, 
77 

Rongalit white, 14, 161 
Root nodule bacteria, metluKl of cultivat- 
ing to facilitate staining of their 
flagella, 13, 78 

Root-tip smear method for difficult ma- 
terial, 14, 147 

Root tip smear tc^chnic, modified, 12, 187 
Root tip squash technic, permanent, im- 
provements in, 14, 97 
Root tips, card mounts for handling in 
the paraffin method, 15, 45 
fixation of, 12, 37, 84; 14, 86 
staining of, 14, 97; 15, 45 
Rosanilin, 13, 182, {See also Fuchsin, 
basic) 

Rose bengal, 11, 9, 10, 11; 12, 182; 13, 88; 

14, 158; 15, 186 

Rosenberg, L. E, Post-mortem auto- 
digestion of the intestinal mucosa 
of the turkey, 15, 53 
Roseiiblum, L. A., Hoskwith, B. and 
Kramer, S. D. Photodynamic 
action of methylene blue on poli- 
emyelitis virus, (abs.), 13, 129 
Rosindulin GG, 11, 38 
Roski II, G . Sur la diagnost ic cy tologique 
diff^rentiel des cellules canc^reuses, 
(abs.), 14, 161 

^^ital staining with hyposulfite white, 
(abs.), 13, 81 

Roskin, G. and Kirpichnikova, E. Color- 
ation vitale par ionophordse, (abs.), 

15, 188 

Rotary microtome, rapid celloidin method 
for, 11, 89 

Rotifers, fixation of, 12, 74 
Roudabush, R. L. {See Becker, K. R.) 
Rubin, S., 15, 84, {See also Fuchsin, acid) 
Ruijter, J. H. C. Eine Methode zum 
Umranden von Praparaten, (abs.), 
11, 127 

Rulon, O. Differential reduction of 
Janus green during development of 
the chick, (abs.), 11, 82 


Ruska, E. {See Barries, B. v.) 

Ru.ska, H. {See Piekarski, G.) 

Russell, D., Krayenbuhl, H. and Cairns, 
H. The wet film technique in the 
histological diagnosis of intracranial 
tumors: a tapid methcKl, (abs.), 13, 
84 

Ruthenium red, 11, 88 
Ryo, Eihyo. A simple method of stain- 
ing bacterial flagella, (abs.), 14, 118 
Sabin, F. R. {See Joyner, A, L.) 

Safety razor blade holder, 11, 27, 28 

Saffron, 12, 180; 15, 82 

Safranin, 11, 2, 12, 28, 24, 88, 69, 172, 174; 

12, 9, 12, 85, 61, 67, 83, 86, 128, 151 ; 

13, 89, 88, 172; 14, 86, 87, 42, 46, 80, 
101, 102, 108, 118, 125, 126, 129, 180, 
181, 151, 157, 168; 15, 8, 6, 7, 61-65, 
80, 84, 85, 93, 107, 108, 118, 126, 128 

Safranin and Delafield's hematoxylin for 
staining plant materials, 15, 61 
Safranin and fast green FCF, staining 
with, 11, 69 

Safranin for staining meristematic tissues, 

14, 129 

Safranin, O, a standardized technic for, 

15, 3 

Sagebiehl, H. Uber die Blutversorgung 
der alternden Herzen, (abs.), 11, 34 
Saier, Eleanor and ("oburn, William. A 
modification of the dioxane de- 
hydration method, (abs.), 15, 79 
Salgues, R. Les propri(5tes fungicides 
pre^ventives du l)leu de mdthylene en 
pathologic aiiirnale, (abs.), 12, 186 
Sanchez- Perez, J. M. Ilortega’s silver 
stains in neuropathology, (abs.), 13, 
132 

Sanchez-Perez, J. M. {See Haymaker, W.) 
Sander, F. Bakterienfarbung durch 
Kaliumpremanganat; zuj^eich eine 
einfache Sporenfarbung, (abs.), 11, 
89 

50 Jahre Gramsche Farbung und ihre 
Theorie, (abs.), 11, 40 
Sanderson, E. S. {See Dienst, R. B.) 
Sandiford, B. R. A new contrast slain 
for gonococci and meningococci in 
smears, (abs.), 14, 88 
An improved method of staining for 
the demonstration of Neisseria in 
cellular exudates, (abs.), 13, 47 
Sandin, R. B. {See Thornton, H. R.) 
Sargent, David L. An improvement in 
staining technic for protozoa, 11, 49 
Sarles, W. B. {See Stern, R. M,) 

Sauer, F. C. A method of making 
stereoscopic illustrations, (a}>s.), 13, 
127 

Saunders, J. B. C. M. {See Inman, V. T.) 
Sausage meat, staining of, 11, 81 
Sautter, V. {See Lepine, P.) 

Savile, D. B. O. Simple aids to micro- 
scope illumination, 11, 161 



xxxvi 


STAIN TECHNOIXXJY 


The reflecting prism in microscopy, 11, 

Savile, D. B. O. {See Racicott, H. N.) 
Sawyer, Charles H. A standardized 
technic for Safranin O, 15, 8 
Sayles, I-<eonard P. Alizarin red S technic 
applied to Elasmobranch integu- 
ment, 13, 148 

Sazen, A. {See van FieandU H.) 

Scalp sections, staining of, 12, 88 
Soanlan, John T. The magenta series. 

I. The preparation and spectro- 
photometric study of the lower basic 
members, (abs.), 11, 76 

Scanlan, John T. and Melin, C. G. The 
production of basic fuchsin suitable 
for the Feulgen technic, 12, 1 
Scarlet B, 15, 17, 18 

Scarlet red, or Scarlet R (Scharlach R), 

II, 172; 12, 181; 14, 157; 15, 80, 
125 {See also Svdan IV) 

Schabadasch, A. Histophysiologie des 
r6actions r(^ciproques entre le blue 
de mtSthylcne et le tissu nerveux. 
I. Influence de r(5quilibre d’oxygene, 
(abs.), 12, 85; III. Influence des ions 
sur la coloration. Signification par- 
ticulic^re des ions-Mg. Conclusions 
gdn^rales, (abs.), 12, 82 
Schalm, O. W. and Haring, C. M. A 
technique for rtnlucing soft-tissue 
organs to thin serial slices, with spec- 
ial reference to its use on bovine 
mammary glands, (abs.), 15, 127 
Scharlach R {See Scarlet red or Sndan IV) 
Scharrer, B. Uber die Festslellung von 
Dickenunterschieden an lebenden 
microskopischen Objecten, dargelegt 
am Bei.spiel der Unterscheidung von 
Huhner- und Rekurrens.spirochaten, 
(abs.), 11, 74 

Schechtman, A. M. A simple device for 
the rapid ob.servation of objects in 
lateral and ventral views, (abs.), 11, 
28 

A simple inexpensive slide warmer, 13, 
187 

Improved serial .sectioning of yolk-rich 
materials, 12, 55 

Schenken, J. R. and McCord, W, M, A 
method for the examination of the 
cellular elements of body fluids. A 
collodion sac for concentration and 
paraffin embedding, (abs.), 14, 156 
Schiff, A. {See Cooper, Z. K.) 

Schleifstein, J. A rapid method for 
demonstrating Negri bodies in tissue 
sections, (abs.), 13, 182 
Schmelzer, W. Bemerkungen zur An- 
wendung saurer Karminlosungen auf 
pflanzliche Gewebe, (abs.), 11, 86 

Hecheln und Raspeln, angewandt auf 
tierisehe Gewebe, (abs.), 11, 127 
Schmerling, L. (Sae Hard, C. D) 


Schmidt, W. Dichroitische Gold- und 
Silverfarbung des Aussengliedes der 
Sehzellen vom Frosch, (abs.), 11, 133 
Ein Dehnungsapparat zum Gebrauch 
auf dem Mikroskop, hergestellt von 
E. Leitz in Wetzlar, (abs.), 11, 28 
Uber eigent umliche Varanderungen 
von Zellulosefaden in Kanadabal- 
sampraparaten, (abs.), 11, 86 
Versuche zur Farbung von Virusarten 
mit Viktoriablau, (abs.), 11, 174 
Schmitz, R. L. {See Brunschwig, *4.) 
Schneidau, J. D., Jr. Some notes on the 
use of acid fuchsin-thionin, (abs.), 12, 
177 

Two time saving methods of affixing 
.section.s to slides, (abs.), 12, 178 
Scholtz, J. R. {See Chambers, S. O.) 
Schonten, S. L. Untersuch ungen mit 
den Mikromanipulator, (abs.), 11, 28 
Schorr, E. A new technic for staining 
vaginal smears, (al)s.), 15, 188 
Schour, I. Measurements of bone grow^th 
by alizarin injections, (abs.), 11, 171 
Schour, I. and Hoffman, M. M. Effects 
of alizarin red S injections on the 
teeth and bones of Macaevs rhesus 
monkey, (abs.), 13, 129 
Schrek, R. A method for counting the 
viable cells in normal and in malig- 
nant cell suspensions, (abs.), 12, 85 
Schroeder, Kurt. Eine weitere Verbes- 
serung meiner Markscheidenfarbe- 
methode am Gefriersebnitt, (abs.), 
15, 87 

Schumacher, J. Eine einfache Methode 
zur Angleichung der Bild- und Zeich- 
enflachenhelligkeit bei Zeichenap- 
paraten und -okularen, (abs.), 11, 
125 

Schuster, C. E. {See Evenden, Wm.) 

Scott, Earl B. A technic for staining 
mouse putuitary, 15, 73 
Scott, G. and Packer, D. M. The locali- 
zation of minerals in animal tissues 
by the electron microscope, (abs.), 
15, 31 

Scott, G. H. and Williams, P. S. A 
simplified cryostat for the dehydra- 
tion of frozen tissue.s, (abs.), 12, 
74 

Scott, J. A. An illuminator for the 
binocular dissecting microscope, 
(abs.), 11, 28 

Scudder, Sara A. Note on differential 
counterstain for the Gram technic, 
13, 124 

Sealing glycerin mounts, resins for, 189 
174 

Sears, J. H. {See Sullivan, N. P.) 
"Sebaceous glands, a simple technic for in 
toto staining, 15, 29 

Secretory cells of the pars nervosa of the 
hypophysis cerebri, differentiation 
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of, 13, 111 

Sectioning, 11, 30. 77, 126; 12, 25, 29, 36, 
55, 97, 159; 13, 37, 91, 127, 137; 14, 
73, 79. 113, 153; 15, 33, 75, 121, 124, 
127, 133, 177 

Sectioning of mammalian ova and basto- 
cysts, technic for, 12, 43 

Sectioning plant material with the freez- 
ing microtome, use of agar as a 
matrix for, 13, 145 

Sectioning serial, of yolk-rich materials, 
12,55 

Sections, container for staining, 14, 112 
measurement of, 11, 126 
mounting of, 12, 178; 13, 126, 170; 14, 
113, 155; 15, 32, 76-77, 113, 119, 
174, 178, 179 

paraffin, eliminating wrinkles in, 11, 26 
staining with protargol, 13, 147; 14, 
21 

serial, thru the brain, an application of 
the frozen sectioning technic for 
cutting, 15, 133 

Seeds of Greidllea (Proteaceae), dissection 
and preparation of whole mounts of 
endosperm from, 14, 43 

Seifriz, W. and Zetzmann, M. A slime 
mold pigment as indicator of acidity, 
(abs.), 11, 87 

Seki, M. Contribution a T^tude des 
colorations intra et supra-vitales. 
X. Signification de la colorabilit^ des 
histiocytes et des reticuloendothe- 
liums, (abs.), 12, 181 
Zur Kenntnis der intra- und supra- 
vitalen Farbung. VII. Farbbark- 
eit der Blutmonocyten und ihre 
elektrische Ladung, (abs.), 12, 82 

Selbach, H. Uber Volumanderungen des 
(lehirngewebes in Pufferlosungen 
verschiedener pH, (abs.), 13, 170 

Selective staining of red blood cells, 15, 
155 

Semmens, C. S. A technique for mount- 
ing 61a men tons algae, (abs.), 13, 45 

Semmens, C. S. and Bhaduri, P. N. A 
technic for differential staining of 
nucleoli and chromosomes, 14, 1 

Serial sectioning of yolk-rich materials, 
12, 55 

Serial sections thru the brain, application 
of the frozen sectioning technic, 15, 
133 

Setterheld, H. E. and Baird, T. T. 
Polarized light technic. A com- 
parison with the Marchi method, 11, 
41 

Shannon, J. A. The renal excretion of 
phenol red by the aglomerular 6shes, 
Opsanus tau and Lophius piscatoriusy 
(abs.), 13, 171 

Sharpeners, microtome knife, operating 
on the abrasive-ground glass prin- 
ciple, 11, 93 


Shear, M. J. and Belkin, M. Chemical 
studies on tumor tiwssue. V. The 
staining with vital dyes of mouse 
tumor cells swollen in salt solution, 
(abs.), 12, 134 

Sheehan, H. L."' The staining of leucocyte 
granules by Sudan black B, (abs.), 
15, 83 

Sherman, L. and Smith, L. W. Notes on 
the rubber parafBn method for em- 
bedding tissues, (abs.), 14, 117 
Shih, L. U ber den HeterothaJIismus des 
Straubbrandes, Spacelotheca cruenta 
(Kuhn) Potter, der Mohrenhirse 
Andropogon sorghum Brot, (abs.), 
14, 38 

Shinke, N. (See Kuwada, Y.) 

Shinn, 1^. E. Protection of eyepieces, 
(abs.), 12, 74 

Shishido, S. (See MiyaniolOy K.) 

Silver impregnation, 11, 32, 34, 78, 81, 83, 
84, 129; 12, 32, 77, 132, 181; 13, 43, 
44, 83, 131, 132; 14, 21, 78, 79, 115, 
116, 155; 15, 35, 37, 39, 124 
for nerve cells and 6bers, a new 
method, 14, 121 

Silver method for nerve cells und proc- 
esses, neuroglia and microglia, col- 
loidal, 11, 155 

Silver preparations of peripheral nerves, 
suggested counterstains for, 11, 3 
Silver, staining nerve 6bers with, in 
tissue 6xed with Bonin’s 6uid, 13, 5 
Silver staining, physical chemistry of, 11, 
53 

Simmons, S. W. Some histopathological 
changes caused by Hypoderma larvae 
in the oesophagus of cattle, (abs.), 

13, 43 

Simonds, A. O. Dioxan dehydration for 
parafRn embedded fucus slides, 14, 
101 

Simple aids to microscope illumination, 
11, 161 

Simple method for mounting embryolog- 
ical material, 15, 119 
Simple staining method for histology and 
cytology, 15, 67 

Simple technic for in toto staining of tarsal 
and sebaceous glands, 15, 29 
Simplihcation of the parafEn embedding 
process, 11, 122 

Skiles, B. F. and Georgi, C. E. The use 
of synthetic resins in the preparation 
of permanent bacterial mounts, 
(abs.), 12, 128 

Skupienski, F. X. (See Becker y W, A.) 

Sky blue, 11, 39, 173 
Slater, D. W. and Dornfeld, E. J. A 
triple stain for amphibian embryos, 

14, 103 

Slide and cover slip rack, 11, 165 
Slides, hollow ground, 11, 125; 12, 31 
Slide warmer, simple inexpensive, 13, 137 
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Slime-formtng bacteria, Gray’s flagella 
stain for, 13, 75 
Slime mold pigments, 11, 87 
Smear method, root-tip, for difficult 
materia], 14, 147 

Smears, vaginal, staining of, 15, 188 
Smear technic for demonstrating cell 
inclusions with characteristics of 
both mitochondria and bacteria, 12, 
189 

Smith, F. II. (See Cole, W. C.) 

Smith, Hilton, A. A technique for mak- 
ing photomicrographic prints in color, 
(abs.), 15, m 

Smith, J. A. (See Richards, 0. W.) 

Smith, L. W. (See Sherman L.) 

Smith, Stanley, G. A new embedding 
schedule for insect cytology, 15, 175 
Smith, W. K. and Quigley, B. A new 
method for the rapid staining of mye- 
lin sheaths, (abs.), 12, 181 
Smith, W. S. The excretion of phenol 
red in the dogfish, Squalus acanthias, 
(abs.), 15, 81 

Smoilovskaya, E. J. The supravital 
staining of surviving sections of nor- 
mal tissues in physiological and 
hypotonic surroundings, (abs.), 14, 
74 

Smythe, C. V. (See Michaelis, L,) 

Snook, Theodore. Preservation of try- 
pan blue and neutral red within the 
cells of loose connective ti.ssue, 14, 
189 

Snow, J. E. (See Madison, R. R,) 
Soap-wax technic, modifications of I^ebo- 
wich's, 14, 17 

Sokolansky, G. Versuchsergebnisse einer 
F^bung von Myelin-Nervenfasern 
in Gefrierschnitten nach eigener 
Methode, (abs.), 11, 188 
Solberg, Archie Norman. The prepara- 
tion of plaster of Paris embedding 
boxes, 14, 27 

Soluble blue extra, 12, 180 
Spek, J. Studien uber die Polaritat der 
Larven der Kalkschwamme, (abs.), 
15, 87 

Spermatozoa, fixation of, 11, 80 
staining of, 12, 84, 85, 182; 13, 44 
Spinal fluid, staining of, 12, 79 
Spirochaetes, staining oL 11, 88, 135, 178, 
174; 12, 37, 85; 13, 46, 86, 87, 138; 
14, 80, 82, 118 

Split nucleoli as a source of error in nerve 
cell counts, 12, 91 

Spoerri, Rosette. A new material for 
mounting nerve tissue sections in 
paraffin for silver staining or re- 
staining, (abs.), 15, 87 
Sputum, demonstrating weakly acid-fast 
tubercle bacteria in, 13, 101 
Sputum, demonstration of asbestos bodies 
in. 11, 76 


Squash technic, root tip, improvements 
in, 14, 97 

Stable, high-contrast mordant for hema- 
toxylin staining, 11, 149 
Stafford, E. S. An eosin-methylene- 
blue technique for rapid tissue 
diagnosis, (abs.), 11, 88 
Stage, Ruth. A colloidal silver method 
for nerve cells and processes, neu- 
roglia and microglia, 11, 155 
Staining apparatus, 15, 122 
Staining cells with Sudan III in a water 
phase, technic for, 12, 71 
Staining, fixing and mounting media, 
combined, 15, 189 

Staining method for the anterior hypo- 
physis of the rat, 14, 148 
Staining nerve fibers with silver in tissue 
fixed with Bouin’s fluid, 13, 5 
Staining of conifer embryos, 13, 58 
Staining of embryos for demonstrating 
ossification, 13, 77 

Staining paraffin sections with protargol. 
1. Experiments with Bodian’s meth- 
od, 2. Use of w-propyl and n-butyl 
alcohol in Hofker’s fixative, 13, 147; 
8. The optimum pH for reduction, 
4. A two-hour staining method, 14, 
21; 5. ("hloral hydrate mixtures, 
with and without formamide, for 
fixing peripheral nerves, 15, 9 
Staining rack, practical, 12, 41 
Staining solutions, fancy names for, 13, 
121 

included in the National Formulary, 

14, 42 

standardization of, 14, 81 
Staining technic for protozoa, improve- 
ment in 11, 49 

Stains recently certified, 11, 2, 88, 124, 
168; 12, 40, 88, 90; 13, 48, 88, 186, 
174; 14, 40. 42, 120, 164; 15, 2. 88, 
182, 186 

Stain Technology, an enlargement of, 11, 
1 

Stamatin, Le-van-sen (See Levaditi, C.) 
Stamping serial numbers of celloidin sec- 
tions, a method for, 15, 113 
Standardization of stains, progress in: 

Biological stains in time of war. 15, 1, 2 

Dyes for use in bacteriological media, 
12, 89 

Finances of the Stain Commission, 14, 
82 

Staining solutions included in the 
National Formulary, 14, 41, 42 

Standardization of staining solutions, 
14, 81 

The present situation concerning 
Giemsa stain, 15, 41 

. ^tandaH methods for the examination of 
dairy products, (abs.), 14, 88 
Standaraiz^ technic for Safranin O, 15, 
8 
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Stapp, P. and Cuniley, R. W. A technic 
for clearing large insects, 11, 105 

Stark, C. N. and Curtis, L. R. Evalua- 
tion of certain media for the detec- 
tion of colon organisms in milk, 
(ahs.), 11, 136 

Stark, C. N. {See Gunsalve, I. C.) 

Starkey, R. L. A study of spore forma- 
tion and other morphological char- 
aracteristics in Vifyrio desuJfuricans^ 
(abs.), 14, 83 

Stelibins, G. L., Jr. A bleaching and 
clearing methocl for plant tissues, 
(abs.), 13, 86 

Steil, W. N. A modified Wright’s meth- 
od for staining blood smears, 11, 99 

Steiner, G. A new method of staining 
spirochetes and bacteria in smears, 
(abs.), 13, 86 

A simple method for demonstration of 
spirochetes in frozen sections, (abs.), 
13, 87 

A simple method of .staining the .spiro- 
chetes in routine paraffin .sections, 
(ab.s.), 15, 131 

Stereoscopic illu.st ration, 13, 127 

Stern, R. M. and Sarles, W. B. A meth- 
od for cultivating root nodule bac- 
teria to facilitate staining of their 
flagella, 13, 73 

Stevens, Cornelia {See PricketU (\ 0.) 

Stewart, H. M. The .staining of Tricho- 
monas Riedrnuller, witti Wright’s 
blood .stain, (abs.), 14, 83-84 

Stewart, J. D. and Menne, F. R. A 
method of staining amyloid in per- 
manent gross specimens, (abs.), 11, 
30 

Stewart, M. J. A concentration method 
for the demonstration of asbe.stos 
bodies in .sputum, (abs.), 11, 76 

Stewart, R. J. C. A short Marchi tech- 
nique, (abs.), 12, 82 

Stille, B. Zytologi.schc Untersuchungen 
an Bakterien mit Hilfe der Feul- 
gen.schen Nuclealreaktion, (abs.), 13, 
47 

Stitt, E. R., Clough, P. W. and Clough, 
Mildred C. Practical Bacteriology, 
Haematology and Animal Parasitol- 
ogy, (book review), 14, 111 

Stone, W. S. A method of eliminating 
Blastocystis hominis from cultures of 
Entamoeba histolytica, (abs.), 11, 87 

A method of .staining protozoa in bulk, 
(abs.), 12, 38 

Stone, W. S. and Reynolds, F. H.K. A 
practical method of obtaining bac- 
teria-free cultures of Trichomonas 
hominis, 15, 39-40 

Stovall, W. D. and Black, C. E. The in- 
fluence of pH on the eosin methylene 
blue method for demonstrating 
Negri bodies, (abs.), 15, 87 


Stow'e, W. P. Rose bengal excretion and 
hippuric acid .synthe.sis tests of liver 
function; a compari.son, (abs.), 14, 
157-158 

Stowe, W. P. and Delprat, G. D. The 
rose bengal te.st of liver function: 
photelometric method, (abs.), 11, 
129 

Strauss, S. F. {See Kroll, H.) 

Streling, G. S. On the physiological 
gradient. III. Vital .stains reduc- 
tion gradients in a.sphyxiation in 
OHgochaeta and their correlation 
with injurie.s, (a Iks.), 14, 75 
Stretching apparatus for micro.scope, 11, 
28 

Strong, F. C. {See Mettler, Fred A.) 
Strugger, S. Beit rage zur (i(‘wel)ephy- 
siologie der Wurzel, (abs.), 11, 85 
Die Vitalfarbiing des Protophi.sma mit 
Rhodamin B unci 6G, (abs.), 13, 
172 

Strumia, M. M. A rapid uni\er.sal blood 
.stain, (abs.), 12, 35 

Studnicka, F. K. A container for the 
staining of microtome .sec*t ions placed 
on glass, (al)s.), 14, 112 
Study of chromo.sornes, improved method 
for, 12, 9 

Styryl-chinolin, 11, 132 
Sudan, 12, 83; 13, 135 
Sudan II, 15, 23, 24, 28, 81 
Sudan III, 11, 79, 128; 12, 31, 32, 71, 72, 
77, 79, 121, 123, 131; 13, 44, 136; 14, 
160, 161, 164; 15, 23, 24, 28, 29, 81, 
124 

in water pha.sc, technic for staining cells 
with, 12, 71 

Sudan, IV, 11, 79; 12, 90, 151; 13, 136; 

14, 40, 157; 15, 2, 23, 24, 28, 29, 30, 
81, 125 

Sudan black B, 14, 77; 15, 23, 81, 83 
as a bacterial fat .stain, 15, 23 
Sudan orange, 12, 77 
Sudan red, 12, 77; 15, 81 
Sudan yellow, 12, 77 
Sullivan, N. P. and Sears, H. J. A simple 
technique for concentrating tubercle 
bacilli in .sputum, (abs.), 15, 87 
Sumac wax as embedding material in 
biological technic, 14, 151 
Supinska, J. {See Matvszweski, T.) 
Supra-vital mitochondrial stain for blood, 
pinacyanol a.s, 11, 153 
Suter, Hans. Uber die Eignung der 
Schlierenmethode zur Me.ssung Os- 
motischer Zu.stand.sgr6s.sen, (abs.), 

15, 32 

Sutulov, L. S. Permeability of living 
cells for HjS produced by using the 
FeS method, (abs.), 13, 87 
Swan.son, Carl P. The use of acenaph- 
thene in pollen tube technic, 15, 49 
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Swartz, J. H. and Conant, N. F. Direct 
microscopic examination of the skin, 

(abs.), 11, 186 

Sweeney, Patricia A. (See Walker, Thomas 

F) 

Sweets, H. H., Jr (See Gordon, H.) 
Sydenstricker, V. P. and Vryonis, G. P. 
Vital staining of malarial parasites, 
(abs.), 11, 40 

Sylven, B. Experimentelle Beitrage zur 
Kenntnis der Farbung mit Mucikar- 
min nach P. Mayer, (abs.), 14, 156 
Symeonidis, A. New uses of the cold- 
knife frozen-section method for fix- 
ing tissue, (abs.), 11, 77 
Szantroch, Z. Beitrag zur Fettfarbung 
in den Gewel>ekuliuren (Deckglas- 
chenkulturen) and histologischen 
Schnitten mit Sudanlosung in AI- 
koholforrnol, (abs.), 12, 83 
Sziirski, H. Dioxan as a fixative of yolk, 
(abs.), 13, 85 

Szepsenwol, J. Technique d' impreg- 
nation argentique des fibres ner- 
veuses applicable a des pieces vol- 
umineuses ou h des cultures de 
tissus, (abs.), 12, 181 
Uii procede d ’impregnation argentique 
applicable aux jaunes larves d’am- 
phibions, (abs.), 11, 83 

Tabet, K. A modification of Wilson and 
Blair’s bismuth medium suitable for 
both typhoid and paratyphoid ba- 
cilli, (abs,), 14, 39 
Tabet, F. (See Glass, V.) 

Taft, A. E. A supplementary method 
for the study of Arachnopia, (abs.), 
15, 183 

Takeya-Siko. Markscheidenfarbemeth- 
ode am Gefrierschnitt, (abs.), 15, 
183-184 

Tamura, O. Uber eigenartige Ricsen- 
sternzelleii von Urodelen mit nur 
supravital f^rbbaren Granulis, (abs.), 
11, 83 

Tanaka, N. C'hromosome studies in 
Cyperaceae. VI. Pollen develop- 
ment and additional evidence for the 
compound chromosome in Scirpus 
lacustris L., (abs.), 15, 128 
Tang, F. F. and Wei, H. Morphological 
studies on vaccinia virus cultivated 
in the developing egg, (abs.), 13, 44 
Tang, P. S. (See Usii, J,) 

Tannic acid, histological applications of, 
11, 23 

Tarsal glands, a simple technic for in toto 
staining, IS, 29 

Taylor, Dean M. A study of procedures 
for detection of coliform organisms in 
Minnesota drinking water, (abs.), 15, 
181 

Technic for clearing large insects, 11, 105 


Technic for staining mouse pituitary, 15, 
73 

Technic for the sectioning of mammalian 
ova and blastocysts, 12, 43 
Teeth, sectioning of, 13, 81; 15, 180 
Tennet, D. H. Some problems in the 
study of photosensitization, (abs.), 

14, 75 

Terni, T. and De Lucchi, G. Sulla isto- 
carbonizzazione (isotopirolisi) : Primi 
risultati per cellule spermatiche, 
(abs.), 13, 127 

Primi risultati per cellule spermatiche, 
(abs.), 13, 127 

Terry, R. J. A thoracic window for ob- 
servation of the lung in a living 
animal, (abs.), 15, 37 
Testis, cal, microscopic slide of, 11, 145 
Tetrachrome stain, 12, 88; 15, 186 
Thatcher, H. (See Becker, W, S.) 

Thiazo yellow, 11, 132 
Thioflavine S, 11, 132; IS, 185 
Thionin, 11, 38, 78. 130, 171, 174; 12, 178, 
182; 13, 40, 48, 82, 83, 132, 172; 14, 
36, 75. 119, 157; 15, 88. 138 
Thomas, J. A. and Lavollay, J. line 
rdaction histochemique du fer a la 
8-hydroxyquinol6ine, (abs.), 11, 134 
Thomas, J. Warrick. A comparison of 
cedar oil and other materials in the 
making of slides of atmospheric 
pollen, (abs.), 15, 185 
Thomas, P. T. The aceto-carmine meth- 
od for fruit material, 15, 167 
Thoracic window, use of, 15, 37 
Thornton, H. R. Modified methylene 
blue reduction technique, (abs.), 13, 
39 

Thornton, H. R. and Sandin, R. B. 
Standardization of the methylene 
blue reduction te.st by the use of 
methylene blue thiocyanate, (abs.), 

11, 77 

Time savers for fixing and dehydration, 

15, 57 

Tissue (See Animal tissve and Plant tissue) 
Tissue culture, 11, 31, 32, 75, 78; 13, 81; 

14, 117 

Tissue Culture Technique, Essentials of, 
(book review), 11, 27 
Titan yellow, 14, 34; 15, 87 
Tobie, W. C. Improved procedures in 
determination of aldehydes in dis- 
tilled alcoholic liquors with Sehiff’s 
reagent, (abs.), 14, 114 
Toluidine blue, 11, 83, 34. 35. 78, 83, 170, 
174; 12, 35, 86, 151, 180; 13, 40, 45, 
133, 172; 14, 30, 36. 77, 119; 15, 79, 
84, 88, 93, 95, 96, 97, 98, 99, 100, 101, 
102, 103, 104, 105, 107, 110, 129, 157 
Toluylene blue, 14, 157 
Tonutti, E. Ergebnisse histochemischer 
Vitamin C-Untersuchungen, (abs.), 

15, 40 
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Tracheae, insect, a method for injecting 
permanently, 15, 115 
Trematodes, application of glychrogel 
mounting for, 12, 145 
modified stain and procedure for, 14, 31 
Trimmer for paraffin blocks, 12, 29 
Triphenylmethanes, leuco, as reagents for 
l)acterial polysaccharides, 12, 15 
Triple stain for amphibian embryos, 14, 
103 

Triple staining, dioxan technic for, 12, 21 
Tropaeolin 00, 15, 85 
True, R. P. Gall development on Pinvs 
sylvestris by the Woodgate Periderm- 
iuMf and morphology of the parasite, 
(abs.), 13, 173 

Trypaflavin, 11, 37, 172; 12, 136; 14, 73; 
15, 80, 85, 185 

Trypan blue. 11, 31, 170; 12, 35, 134, 179, 
181; 13, 39, 133, 171; 14, 139-142; 
15, 115, 124 

Trypan blue and neutral red within the 
cells of loose connective tissue, 
preservation of, 14, 139 
Trypan red, 11, 38 

Tschudy, R. H. The use of acetates as a 
means of removing air bubbles from 
lacto-phenol mounts of fungi, 11, 167 
Tsuchiya, H. The effects of dyes on 
Endameba histolytica in vitro, (abs.), 
12, 86 

Tubercle bacteria, weakly acid-fast, 
demonstrating in sputum, 13, 101 
Tubercle organism, staining of, 12, 37, 38, 
136; 13, 86; 14, 81; 15, 87, 129 
Tumor tissue, staining of, 11, 33, 78, 83; 
12, 35, 130, 134, 180; 13, 40, 129; 

14, 78, 161; 15, 126 
Tung, T. {See Hsu, C. L.) 

T’ung, T. Intracutaneous immuniza- 
tion of rabbits with photodynamic- 
ally inactivated Type I pneumococ- 
cus, (abs.), 14, 75 

In vitro photodynamic action of 
methylene blue on Trypanosoma 
brucei, (abs.), 13, 129 
Photodynamic action of methylene 
blue on pneumococcus, (abs.), 12, 77 
Photodynamic action of safranin on 
Gram-negative bacilli, (abs.), 14, 118 
T'ung, T. and Zia, S. H. Photodynamic 
action of various dyes on bacteria, 
(abs.), 12, 179 

Turkey, post-mortem autodigestion of 
the intestinal musoca of, 15, 53 
Turner, A. W. Pleuro-pneumonia con- 
tagiosa Bourn: The staining of the 
causal organism in the specific 
lesions, (abs.), 11, 136 
Turner, Oscar A. A manual of neuro- 
histologic technique, (abs.), 14, 161; 

15, 79 

Uber, F. M. Illuminator for critical 


microscopy utilizing automobile 
headlight lamps, (abs.), 11, 74 
Microtome knife sharpeners operating 
on the abrasive-ground glass prin- 
ciple, 11, 93 

Ulm, R. W. K. {See Graff, J. H.) 

Ulpt.s, R. G. E. Morphologische Studien 
zur Physiologic der Erythrocyten 
und zur Blutplattchengenese, (abs.), 
14, 78-79 

Ultra blue, 11, 38, 39 

Ultraviolet microscopy, 11, 30; 15, 75 

l^nna’s blue, 11, 173 

Urakami, T. Ein neues Wrstandniss des 
Unnaschen Sauerstoffortes und Re- 
duktionsortes, (abs.), 12, 87 
Uranin, 15, 75 
Uranine A, 15, 185 

Use of leuco triphenylmethanes as re- 
agents for bacterial polysaccharides 
(preliminary report), 12, 15 
Use of Sudan black B as a bacterial fat 
stain, 15, 23 

Uses of dioxan in botanical microtechnic, 
11, 107 

Vade-Mecum, The Microtomist’s, (book 
review), 12, 176 

van Fieandt, H. and Sazen, A. Uber die 
Darstellung des Golgischen Netz- 
apparates mittels einer modifizier- 
ten Bielschowsky-Methode, (abs.), 
13, 85 

Van Gieson stain, 12, 33, 78, 79, 133; 13, 
40, 43; 14, 77; 15, 129 
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ROMANOWSKY STAINING WITH BUFFERED SOLUTIONS, 
in. EXTENSION OF THE METHOD TO ROMANOWSKY 
STAINS IN GENERAL 

R. D. Lillie, Senior Surgeon, U.S.P.H.S., Division of Pathology, 
National Institute of Health, Washington, D. C. 

Abstract. — Solutions at 0.3 g. per 100 cc. of equal parts of glycerin 
and methyl alcohol of various Wright, Giemsa, Leishman and Balch 
stains and similar eosinates of thiazene dyes give satisfactory whole- 
sale staining of sections without differentiation when buffered with 
citric-acid and sodium-phosphate. Prestaining with alum hema- 
toxylin adds to depth, density and permanence of nuclear staining, 
but decreases clarity. A satisfactory modification of Mayer’s acid 
hemalum is described. The reaction should be pH 4.2 for neutral 
formalin or Orth fixation, pH 4.6 for acid formalin, pH 5.0 for Zenker 
formalin and pH 6.5 for ethyl or methyl alcohol or Camoy fixation. 
Toluidine blue phloxinate is found to be a quite desirable stain and 
its preparation is described. Clarite and clarite X are definitely 
superior to neutral Canada balsam, and somewhat inferior in regard 
to fading compared with liquid petrolatum as mounting media for 
these Romanowsky stains. 


Since the earlier publications (Lillie and Pasternack, 1932, 1936) 
this general technic has undergone some minor modifications which 
have tended to make it easier to use and to improve the keeping 
quality of the preparations. Recently a fairly extensive test of 
various commercial and experimental Romanowsky stains has 
been completed, which tends to widen the usefulness of the method. 
The purpose of this paper is to report the.se changes and experiments. 

The basic purpose of the method is to adjust the reaction of the 
staining mixture so that no subsequent differentiation is required, 
and in fact should be avoided. This enables us to stain large num- 
bers of sections simultaneously with consistent results, and to repeat 
the staining procedure precisely from day to day. 

.Apparently any of the compounds or mixtures of eosin and related 
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dyes with thionin, toluidine blue, the azures and methylene blue may 
be used. The following were actually tried in a recent test, the 
results of which are presented in Table 1 : Balch stain (lab. lot 1989), 
Wright’s stain (CWr-12, NWr-10, and a pooled lot of surplus Army 
supply left over from 1918), Leishman’s stain (Grubler), Giemsa 
stain (Grubler, Cummings, Biosol, Coleman and Bell 06-28-36, and 
NGe-3), thionin eosinate (Hartman Leddon 1938) and toluidine blue 
phloxinate (lab. lot 5-8-35). 

The preparation of our laboratory Balch stain has already been 
reported in detail (1936). Toluidine blue phloxinate is prepared by 
precipitating toluidine blue with phloxine in aqueous solution in the 
approximate proportion of 2 mols (611.3) of toluidine blue to 1 mol 
(829.5) of phloxine B (C. I. No. 778) or 1 mol (758.5) of phloxine 
(C. I. No. 774). Since a slight excess of toluidine blue is desirable, 
10 g. toluidine blue (62% dye content) in 500 cc. of distilled water is 
added to 10 g. phloxine B (82% dye content) in 500 cc. of distilled 
water. For phloxine, and for dyes of higher or lower dye content, the 
amounts are adjusted accordingly. After standing overnight, the 
precipitate is collected on hard filter paper with a suction filter and 
dried. The filtrate .should be a very pale clear blue, indicating 
practical exhaustion of both dyes from the mixed solutions. 

At first (1932) 1 g. eosinate of polychrome methylene blue to each 
100 cc. of glycerin and methyl alcohol was used, but experience 
showed that there was a considerable residue of undissolved dye and 
the quantity was later (1936) reduced to 0.6 g. Further trial showed 
that 0.25 g. dye precipitate left no residue and 0.3 g. a slight residue. 
Compari.son of the stain solutions thus prepared with the previous 
stock in which 0.6 g. had been used showed no appreciable difference 
in staining. 

The Balch stain, the various Wright and dry Giemsa stain samples, 
the Leishman stain, the thionin eosinate and the toluidine blue 
phloxinate were dissolved at the rate of 0.3 g. in 50 cc. of C.P., neu- 
tral, anhydrous glycerin by standing overnight at 56°C. The gly- 
cerin solutions were then cooled and 50 cc. C.P. neutral methyl 
alcohol added. These constituted the stock solutions. The Giemsa 
stain solutions were used as furnished. 

The buffer solutions are those previously described (1936) and 
consist of M/15 citric acid in 50% methyl alcohol and M/15 K2HPO4 
or Na2HP04 in distilled water. (See Table 2.) For the former suflB- 
cient accuracy may be attained by weighing out 14.01 g. mono- 
hydrated crystalline citric acid, dissolving it in 500 cc. distilled 
water and adding sufficient C. P. neutral methyl alcohol to bring 



Table 1. Staining Effect of 12 Romanowsky Stain Samples with and without Preliminary Hematoxylin Staining at 

Various pH-levels 


ROMANOWSKY STAINING 


Giemsa 

(dry) 

NGe-3 

+ 

+ 

+ 

+ 
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+ 

4* 

+ 

+ 

+ 

+ 

S f 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-f 

4* 

4- 

+ 

Giemsa 

solu- 

tion 

’•'Cum- 

mings 

+ 

-H 

-H 

+ 

■H 

-H 

Giemsa 

solu- 

tion 

Gnibler 

+ 

-f 

+ 

-h 

+ 


+ 

+ 

-f 

4 

Giemsa 

solu- 

tion 
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+ 

-f 

+ 

+ 

+ 


-h 

4- 

-f 

+ 

+ 

Tolui- 
din blue 
phloxi- 
nate 

+ 

+ 

+ 

+ 

+ 


-f 

4- 

4* 

+ 

+ 

4 

Thionin 

eosinate 

+ 

+ 

+ 

4- 

4- 

+ 

+ 

+ 

+ 

+ 

+ 

4 

+ 

+ 

1 

Irish- 

man 

Grubler 
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+ 

H- 

+++ 

-H 

4 

4 

+ 

4- 

-f 

4- 

Balch 

Lab 

1939 

+ 

-h 

-f 

+ 

4- 

+ 

+ 

4- 

+ 

4 

+ 

+ 

Wright 

war 

stock 

■f 

-f 

4- 

+ 

4- 

4- 

+ 

4- 

+ 

+ 

4 

4 

Wright 

NWr-10 

+ 

+ 

4- 

4- 

+ 

4- 

4 

4 

4- 

1 

+ 

I 

Wright 

CWr-12 

+ 

+ 

+ 

-f 

+ 

4- 

4- 

+ 

4- 

4 

+ 

+ 

4 

+ 

+ 




o 


CD 

4 

q 


Hematoxylin 

prestain 

No prestain 




^ ^ 
X i> o 

a > o 

II II II 

+ + 

+ 


dh=Fair 

*This dye gave staining with and without hematoxylin at pH 3.9. 
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the total volume up to 1,000 cc. after thoro mixing. For the phos- 
phate solution, 9.47 g. C. P. anhydrous NasHP04 or 11.62 g. C. P. 
anhydrous K3HPO4 is weighed out, using the specially purified salt 
designed for buffers. This is dissolved in distilled water. Recent 
experience in the south indicates that it would be well to use 25 % 
methyl alcohol as the solvent for both buffer solutions. This pre- 
vents the deterioration due to the growth of molds. 


Table 8. Reactions of Various Mixtures of M/IS Citric Acid and M/IS 

Disodium Phosphate 


cc. M/15 

cc. M/15 

pH 

cc. M/15 

cc. M/15 

pH 

citric acid 

Na.HPO^ 

citric acid 

NaaHP 04 

1.3 

0.7 

3.9(8.873) 

0,9 

1.1 

5.4(5.488) 

1.25 

0.75 

4.0(4.034) 

0.85 

1.15 

5.7(5.696) 

1.2 

0.8 

4.2(4.805) 

0.8 

1.2 

5.85(5.838) 

1.15 

0,85 

4.4(4.44) 

0.75 

1.25 

6.05(6.036) 

1.1 

0.9 

4.6(4.653) 

0.7 

1.3 

6.8(6.29) 

1.05 

0.95 

4.8(4.80) 

0.65 

1.35 

6.5(6.444) 

1.0 

1.0 

5.0(5.042) 

0.6 

1.4 

6.5(6.522) 

0.05 

1.05 

5.8(5.801) 

0.55 

1.45 

6.6(6.60) . 


These figures are derived from Stitt's variation (1923) of Mcllvaine's series. 


When a fresh batch of buffer solutions is prepared, they are 
customarily checked by staining .several sections at 0.2 pH variations 
in the expected range and selecting the proportion giving the best 
staining. This remains quite constant for the batch of buffer solu- 


tions. 

The .staining technic is as follows; 

Stock stain solution as above 2 cc. 

Acetone, C. P 3 cc. 

Methyl alcohol, C. P 3 cc. 

Buffer solution to give the desired pH-value 2 cc. 

Distilled water 30 cc. 


40 cc. 

Bring paraflin sections to water as usual. Stain 1 hour in the fore- 
going mixture; rinse in water; dehydrate in acetone; pass thru a 
mixture of equal parts of acetone and xylene; clear in 2 changes of 
xylene. 
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Material fixed in formalin or Orth’s fluid stains best at pH 4.2-4. 6 
(1.1 to 1.2 cc. M/15 citric acid and 0.8 to 0.9 cc. M/15 disodium 
phosphate); acid formalin material and slightly autolyzed autopsy 
material fixed in neutral formalin stain better at pH 4.6 or 4.8; 
sublimate formalin and Helly’s or Maximow’s formalin Zenker 
material are best at about pH 5.0 and material fixed in methyl alcohob 
absolute alcohol or Carnoy at about pH 6.5. Decalcified material 
may stain better at 0.4 pH higher than similar undecalcified material. 

The various stains used all give quite comparable and usually 
quite similar results. Toluidine blue phloxinate gives a particularly 
agreeable picture. The metachromasy of mast cell granules is per- 
haps more pronounced than with any of the polychrome methylene 
blue or azure eosinates, thus rendering them more easily distinguish- 
able from somatic or bacterial chromatin. The deeper red staining 
of erythrocytes and eosinophil leucocyte granules is also quite 
desirable. 

The proper pH-level for staining with any given batch of dye is 
best determined by staining a number of sections from the same 
block at 3 or 4 pH-levels varying by about 0.2 in the expected range 
for the fixation. This level will remain quite constant for the dye 
sample over a number of months at least. 

Increased sharpness, density and permanence of nuclear staining 
may be attained by staining 3-5 minutes in an alum hematoxylin, 
washing thoroly and blueing in tap water (with 0.1 to 1% sodium 
acetate if necessary) before placing in the buffered Romanowsky 
stain mixture. Delafield’s or Harris’ formulae are quite satisfactory. 
A modified Mayer’s acid hemalum, quickly prepared and quite 
stable, has been found very satisfactory. This is prepared as follows: 

Dissolve 5 g. hematoxylin (certified) in 700 cc. distilled water, add 
1 g. sodium iodate and 50 g. aluminum ammonium sulphate (am- 
monia alum). Dissolve. Let stand over night, then add 300 cc. 
C. P. neutral glycerin and 20 cc. glacial acetic acid. It is ready for 
immediate use. 

Prestaining with hematoxylin, however, somewhat diminishes the 
clarity and brilliance of the stain. Sections prestained in hematoxy- 
lin may be mounted in neutral balsam; but without the hematoxylin 
and in daylight or under an electric light, sections fade fairly rapidly 
in neutral balsam as compared with sections mounted in heavy 
liquid petrolatum. The latter is undoubtedly the best preserving 
medium for this type of stain, but it is messy, it often leaks even with 
pyroxylin seals, and its index of refraction is rather low (No = 1.483). 
This low index of refraction is sometimes advantageous. Recently 
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trials have been made of clarite and clarite X as mounting media for 
these stains. So far the preparations have shown much less fading 
than have similar preparations mounted simultaneously in neutral 
Canada balsam and exposed to daylight or to an incandescent 
tungsten light under identical conditions. There has been slight 
fading as compared with sections mounted in the heavy mineral oil. 
No appreciable difference between these two new resins is yet evident 
after a month under continuous exposure to a 100 watt tungsten 
light at 20-45 cm. distance. The fact that these resins set hard is 
an obvious advantage over mineral oil. 

REFERENCES 
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Stitt, E. R. 1923. Practical bacteriology, blood work and animal parasitology, 
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IMPROVED PARAFFIN SCHEDULES FOR PLANT TISSUES 

T. E. Rawlins and W. N. Takahashi, Plant Pathology Division, 
University of California, Berkeley, California 

The two paraffin schedules here presented have produced less dis- 
tortion in plant tissues than those commonly used. Both are modi- 
fications of the schedule described by Hemenway.^ Schedule A is 
very similar to that described by Hewitt.^ Schedule B usually causes 
less distortion than A but staining is not so bright as after A. 

Schedule A 

(1) Fix tissues 48 hours in Karpechenko, Flemming Strong (half 
strength)® or other solutions that have been found most satisfactory 
for the tissues under investigation. 

(2) Wash tissues 6 hours in running water. 

(3) Place tissues on paraffin oven in an evaporating dish filled 
with the following solution: 100 cc. of 10% glycerin to which has 
been added 1 cc. of a 10% solution of thymol in 95% alcohol. (Put 
a canopy about 6 inches above the dish to allow air circulation but 
to prevent dust from accumulating in it.) 

(4) If tissues settle on the sides of the dish during evaporation of 
water, slide them toward the center of the dish so that they will re- 
main immersed in the concentrating glycerin. 

(5) After all of the water has evaporated (10 to 13 days) transfer 
tissues to normal butyl alcohol and glycerin, 1 :3, for 24 hours. 

(6) Normal butyl alcohol and glycerin, 1:1, 24 hours. 

(7) Normal butyl alcohol and glycerin, 3:1, 24 hours. 

(8) Pure normal butyl alcohol on oven, 24 hours. 

(9) Transfer tissues to new normal butyl alcohol in new vial and 
use new cork to eliminate film of glycerin present on first vial and 
cork. Leave on oven 24 hours. 

(10) New normal butyl alcohol on oven, 2 changes, 48 hours in each. 
(Agitate vial very gently twice daily while tissues are in butyl alcohol 
to hasten the removal of glycerin.) 

(11) Add new butyl alcohol and place solid blocks of paraffin on a 

^Hemenway, A. F. 1930. Some new methods and combinations in plant micro- 
technique. lienee, 72, 25 1-*. 

*Hewitt, W. B. 1938. Leaf-scar infection in relation to the olive knot disease. 
Hilgardia, 12, 41-65. 

^Rawlins, T. E. 1933. Phytopathological and Botanical Research Methods. 
John Wiley and Sons, Inc., New York. 
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screen suspended in the upper portion of the butyl alcohol; place 
open vial in a well ventilated paraffin oven. Remove screen after 24 
hours and allow remainder of butyl alcohol to evaporate in oven. 

(12) Pour off melted paraffin and add new melted paraffin. 

(IS) Change melted paraffin 2 more times at 24 hour intervals 
and imbed after tissues have been in the last melted paraffin for 48 
hours. 

Schedule B 

(1) Follow schedule A thru step 10. 

(2) Place tissues in normal butyl alcohol and cedar oil, S:l, in an 
open vial and leave on oven until butyl alcohol has evaporated. 
(Use cedar oil labeled “for clearing”.) 

(3) Paraffin, 25%, in cedar oil, on oven, 24 hours. 

(4) Paraffin, 50%, in cedar oil, in oven, 24 hours. 

(5) Paraffin, 75%, in cedar oil, in oven, 24 hours. 

(These mixtures of paraffin in cedar oil may be used a num- 
ber of times before discarding.) 

(6) Melted paraffin, 24 hours in oven. 

(7) New melted paraffin, 24 hours in oven. 

(8) New melted paraffin, 6 days in oven. 

(9) Imbed. 



A SECTION-SMEAR METHOD FOR PLANT CYTOLOGYi 


H. E. Wakmke, Department of Genetics, Carnegie Institution of 
Washington, Cold Spring Harbor, N. Y. 

Abstract. — ^An improved method for making root tip preparations 
of plants with medium or small chromosomes is described. Division 
figures are oriented in polar view by cutting paraffin cross sections of 
roots; the pectic substance is removed from the middle lamellae 
and the sections then are smeared. The procediure recommended 
is as follows: Soil root tips in Navashin or other fluid containing 
chromic acid. Wash, dehydrate, embed in paraffin, and section 
transversely. Stain slides bearing the sections by a Feulgen technic 
following the modification of De Tomasi, except that the hydrolysis 
is prolonged to 45 minutes, and a 10-minute washing in nmning 
water is introduced between the fuchsin and the first bath in sulfite 
solution. Dehydrate and mount in thin Canada balsam; then apply 
local pressxure to top of cover glass with the tip of a scalpel, while 
observing the action imder low power of a microscope. The pro- 
longed hydrolysis softens the tissue and removes sufficient pectic 
substance so that cells of the section separate readily and may be 
flattened until the chromosomes come to lie in a single plane. The 
slide is permanent. 

Within the past few years root tip smear methods have proved 
themselves very useful in plant cytology, especially in those species 
with large chromosomes, such as Tradescantia, Trillium, Vieia, 
Allium, etc. Some difficulties have been experienced, however, in 
applying these methods to species with medium or small chromo- 
somes. In these latter species, the chromosomes generally lie 
entirely within the metaphase plate, which is oriented at right angles 
to the long axis of the cell. When roots of these plants are smeared, 
the figures usually come to lie on the slide in equatorial view; and 
the small size of the ceils makes it difficult to apply sufficient pressure 
to turn the figures so that they may be studied in polar view, without 
severely damaging them. 

With the present method, which is largely a modification and com- 
bination of technics already in use, the difficulty is solved by apply- 
ing pressure to paraffin cross sections of roots, and thus combining 
the proper orientation of sections with the flattening and spreading 

^This investigation has been supported in part by a grant from the Carnegie Cor- 
poration to the Carnegie Institution of Washington. 
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of smear methods. It was worked out on Melandrium, which h&s 
medium*sized chromosomes (2-6 yt in length) that are quite numerous 
in the polyploid forms. 

The following is an outline of the section-smear schedule: Roots 
are killed and fixed 12-24 hours in Navashin or other suitable fluid 
containing chromic acid. They are washed, dehydrated and em- 
bedded in rubber-parowax,* using one of the newer dehydrating 
agents, such as n-butyl alcohol. When embedding, it is well to 
arrange roots from a plant in groups, all roots within a group being 
parallel and with tips even. Cro.ss sections of roots (in the groups) 
are cut sufficiently thick to include whole division figures, but not 
so thick as to be two nuclei deep; 10 y sections are about right for 
Melandrium. The sections of the embryonic regions of all of the 
roots in a group usually can be placed on a single slide. After drying 
the slides, the paraffin is removed in the usual manner and the sec- 
tions are run down a graded series of alcohols to water. The slides 
are washed one-half hour or longer in running water (overnight 
washing does no harm and often removes the last traces of chromic 
acid stain from the tissues). 

The Feulgen method* is used for staining, except that slides should 
be hydrolized for 45 minutes instead of the shorter periods usually 
recommended. In addition, the slides should be washed in running 
tap water for 10 minutes upon removal from the leuco basic fuchsin 
and then passed thru three changes of sulfite solution, allowing 3 to 10 
minutes in each change. After passing up an alcohol series to xylene, 
the slides are mounted in thin Canada balsam, using large. No. 1 
cover glasses. The viscosity of the balsam is important in spreading 
the cells; a little experimenting will quickly show the proper dilution 
to use. 

After the slides have partially dried (preferably 3 to 15 days after 
mounting) a figure with chromosomes well spread may be located, 
and while viewing this figure under the microscope (a lOX ocular and 
20 X objective are convenient), local pressure is applied to the top of 
the cover glass with the side of the tip of a scalpel. The scalpel is 
held in one hand, and the microscope is focused with the other, thus 
keeping the figure and the scalpel tip constantly in view. (A me- 
chanical stage to hold the slide in a fixed position is almost a neces- 
sity.) The pressure serves to separate the cells and is best applied 
in the form of several firm strokes, just to one side of the section 
containing the division figure. The pectic substance of the middle 

*Hance, R. T. 1933. A new paraffin emh^ding mixture. Sdence, 77, 353 . 

*l>e Tomasi, J. A. 1936. Improving the technic "of the Feulgen stain. Stain 
Tedm., 11, 137-54. 
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lamellae largely dissolves out by the prolonged hydrolysis, and the 
repeated scalpel strokes should cause the cells to separate and float 
free in the balsam. Releasing the pre.ssure rapidly at the end of a 
stroke often facilitates separation of the cells. Pressure should not 
be too great and should not be applied directly pver a .section, or the 
cover glass may break. With a little practice, the cell containing 
the desired division figure can be coaxed out undamaged from its 
original position in the section, with few, if any, adhering cells. 
One should not attempt to flatten the cell in its original position in 
the section; it must be isolated, comparatively free from other cells. 



Fig. 1-3. Photomicrographs of section-smear preparations of Melandrivm root 
tips, X 1400: Fig. 1. Tetraploid female (4 A + XXXX). Fig. 2. Tetraploid male 
(4A 4- XXXY). Fig. 3. Tetraploid male of the type 4A -f XXYY. The chromo- 
somes lie in one plane and are well separated. Note that sex chromosomes can be 
distinguished from autosomes, and that varying degrees of chromosome splitting and 
chromatid separation are shown. 

Sufficient pressure is now applied (in the form of one or more 
strokes directly over the isolated cell) to flatten it and thus bring 
the chromosomes to lie in one plane (Fig. 1-3). The cytoplasm is soft 
after the hydrolysis, and gentle pressure is sufficient. If the pres- 
sure is released gradually after this flattening, the cell adheres to the 
slide and remains fixed in this position. The chromosomes now are 
ready for study. Or, if the first figure does not prove satisfactory, 
more figures may be located and the flattening process repeated. 
Figures may be studied before, during, and after flattening, and 
geSerally very little rearrangement or distortion of the chromosomes 
occurs. The preparations are permanent, being mounted in balsam, 
and will last almost indefinitely. 

It is essential that a killing and fixing fluid be used which contains 
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chromic acid. Hillaiy* has shown that hydrolysis may be lengthened 
to nearly an hour with no essential reduction in staining intensity 
alter chromic acid fixation, but that 8 minutes’ time is the maximum 
that can be employed without damage after fluids containing no 
chromic acid. 

The 10-minute wash in running water immediately after the basic 
fuchsin is not included in the usual Feulgen schedule, and apparently 
is not necessary under some conditions. It greatly increases the 
intensity of the color reaction in Melandrium, however, and is essen- 
tial to good, sharp contrast. When the basic fuchsin solution be- 
comes colored because of repeated use, it may be regenerated by the 
addition of a few crystals of potassium metabisulphite (K? S2O5). 

The application of this method to Melandrium has enabled us to 
identify the sex chromosomes and to count accurately the autosomes 
in large numbers of plants.® Figures 1-3 show the chromosome 
constitutions of tetraploid plants of three different types: XXXX fe- 
male, XXXY male, and XXYY male, respectively. These figures 
show the chromosomes split and preparing for anaphase separation. 
In figure 2, the separation has occurred only in the region of the 
centromere, and was not visible until after the cell was flattened. 
In figure 3, the process has gone further; many of the chromatids are 
completely separate. A figure in this stage is usually unintelligible 
in ordinary paraffin sections, because the two separating chromatids 
lie in different planes. By this method, however, they are flattened 
and brought to lie side by side, where they can easily be studied. 

The present technic is not recommended for root tip studies on 
species with large chromosomes; with species having medium or 
small chromosomes, however, it has proved to be more rapid, in the 
end, than the straight smear methods, because almost every slide 
provides a determination. It has been used almost exclusively on 
somatic tissue, but preliminary tests on sections of anthers and ovules 
indicate that it also may be u.seful in flattening and .spreading meiotic 
division figures. 

^Hillary, B. B. 19S9. Use of the Feulgen reaction in cytology. I. Effect of 
fixatives on the reaction. Botan. Gazette, 101, 276-300. 

'Warmke, H. E., and Blakeslee, A. F. 1940. The establishment of a 4n dioecious 
race in Mdandrium. Amer. J. Bot., 27, 751-762. 



STAINING BACTERIA AND YEASTS WITH ACID DYES 

W, E. Maneval, University of Missouri, Columbia, Missouri 

Abstract. — ^Various acid dyes prove satisfactory for the routine 
staining of bacteria. Those used are acid fuchsin, anilin blue w. s., 
fast acid blue R, fast green FCF, light green, orseilline BB, erythrosin, 
phlozine and rose bengal. Acid fuchsin, fast green, anilin blue, and 
orseilline are especially reconunended. Phenolic solutions of the 
dyes, acidified with acetic acid, with the addition of ferric chloride 
to those containing acid fuchsin, anilin blue, fast green or light green, 
are used. Procedures are given in detail for staining or demon- 
strating vegetative cells, resting and germinating spores, capsules, 
sheaths and glycogen in bacteria; germinating and conjugating 
spores of yeast; and for counterstaining after acid fast or Gram 
staining. The principal advantages of using acid dyes are better 
differentiation, and less tendency for slime amd debris to take the 
dye. 

Introduction 

Comparatively little use has been made of acid dyes for staining 
bacteria. Conn and Holmes (1926) state: “It had been assumed in 
the past that bacterial stains must be basic dyes; and the use of the 
acid dyes of this group (fluorescein) had never apparently (xjcurred to 
bacteriologists.” In the last edition of “Biological Stains” (Conn, 
et al, 1940) one finds only a few references to the use of acid dyes for 
staining bacteria. Those mentioned are mainly fluorescein dyes, 
but include also brilliant yellow as counterstain for acid fast bacteria, 
fa.st acid blue R for bacteria in soil, light green and eosin in Wright’s 
.stain for capsules and spores. During the past three years the writer 
has used several acid dyes for routine staining of bacteria, and to 
some extent in classes in general bacteriology. The results have been 
so satisfactory that it .seems desirable to publish an account of the 
uses, formulas of solutions, staining procedures and advantages of 
these dyes. 

Conn (1918) reported using a 1% solution of rose bengal in 5% 
aqueous phenol for staining bacteria in soil. Three years later (1921) 
he emphasized the fact that rose bengal has great aflSnity for bac- 
terial protoplasm, but not for slime or debris with which the cells 
may be surrounded; and also that it is unusually well adapted for 
revealing structure in bacterial cells. He proposed that it be em- 
ployed as a general bacterial stain. Winogradsky (1924, p. 140) 

Stain Technology, Vol. 16, No. 1, Jancaby, 1941 
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used erythrosin for soil bacteria. Conn and Holmes (1926) and 
Conn (1926) investigated erythrosin, rose bengal B and eleven other 
dyes in the fluorescein group. They listed phloxines, erythrosin Y, 
and rose bengal as good for staining bacteria. Some improvement in 
technic was also .suggested. A little later Conn and Holmes (1928) 
recommended the addition of a trace of a salt of Ca, Al, Mg or Pb, 
especially CaCU, to staining solutions of eosin, erythrosin, phloxine 
and rose bengal. Romell (19S4) published a procedure for staining 
soil microorganisms with a phenolic solution of fast acid blue R. 

It seems, therefore, that of the acid dyes only certain of the 
fluoresceins have been used to any extent for staining bacteria, and 
mainly soil organisms. On the basis of my own experience several 
other acid dyes can be recommended for general staining of bacteria, 
especially acid fuchsin, fast green FCF, acid fuchsin and fast green 
mixed, anilin blue w. s., and orseilline BB. 

Some advantages of using acid dyes for staining bacteria may be 
mentioned. The staining solutions listed below are easy to prepare 
and apparently will keep several months without deterioration. No 
fixing with heat is needed. Staining is very rapid, particularly 
with acid fuchsin, fast green and anilin blue w. s. As a general rule 
slime and debris .stain lightly. Slides stained with acid dyes are 
never messy and require less washing than is usual with basic dyes. 
It is po.s8ible to secure marked differentiation within the vegetative 
cell or between .spore and parent cell, by using one dye as a primary 
stain and a second one to destain the first and to act as a counter- 
stain at the same time. It seems also that not only rose bengal, as 
stated by Conn (1921), but most of the acid dyes u.sed here are well 
adapted for revealing bacterial cell structure. Apparently the 
staining is quite permanent with anilin blue w. s., fast green or acid 
fuchsin used singly or mixed, fast acid blue R and orseilline BB. 
Slides of large spirals in a mixed culture stained with fast green in 
1987 .show no evidence of fading; and others of about the same age 
stained with other dyes are still deeply colored. The writer has not 
tested the fluorescein dyes for permanency. 

The following dyes were used in this work: acid fuchsin, Coleman 
and Bell, uncertified; anilin blue w. s.. Cert. No. NK3; erythrosin. 
Cert. No. CEr-S; fast acid blue R, National Aniline and Chemical 
Company; fast green FCF, Coleman and Bell, uncertified; light green 
SF yellowish. Cert. No. CL-S; orseilline BB, Grubler; phloxine. 
Cert. No. NPh6 and NPh7; rose bengal, Grubler. 

The organisms stained included-mainly Alcaligenes viseosns, BacU- 
lu» cereus, BadUm megatherium, BaciUue mycoides, BacUlus subtilis. 
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Bacterium coli, clostridia in mixed cultures, Pseudomonas pyocyaneus, 
Bhizohium meliloti, Rhizobium trifolii, Rhodococcus roseus, Sac- 
charomyces ellipsoideus, Sarcina lutea, Serratia marcescens. Spirillum 
rubrum, spirochaetes, etc. from the mouth, Staphylococcus citreus, and 
Streptococcus lactis acidi. 

The pure cultures of bacteria listed have been used in class work for a number of 
years at the University of Missouri. Staining and physiological reactions indicate 
that they are correctly identified. So far as is known they were received from the 
following sources: AlcaligeneR viscosvft^ BaciUvs cereu8 and Spirillum rubrum^ American 
Type Culture Collection; Bacillus megatherium^ Bacterium coli, American Museum of 
Natural History; Rhodococcus roseus. Army Medical Museum; Streptococcus lactis, 
isolated at the University of Missouri. Rhizobium meliloti and Rhizobium trifolii were 
obtained directly from fresh nodules on living hosts. The exact source of the other 
six species of bacteria is unknown. Saccharomyces ellipsoideus was received in 1925 
and seems to be correctly identified. 


Formulae 

{Solution A, Phenol, 5% aqueous 30 cc. 

Glacial acetic acid, 20% aqueous 8-10 cc. 

Ferric chloride, 30% aqueous 4 cc. 


Add a 1% aqueous solution of any one of the following dyes in the 
quantities indicated: acid fuchsin (1-2 cc.); anilin blue w. s. 
(2-8 cc.); fast green FCF (2-8 cc.); light green (2-8 cc.); fast 
acid blue R (15 cc.) omitting ferric chloride; orseilline BB (8 cc.) 
omitting ferric chloride. 

Solution B. Phenol, 5% aqueous 100 cc. 

To solution B add 1 gram of rose bengal, erythrosin or phloxine, 
previously dissolved in about 5 cc. of distilled water. Then add 
drop by drop enough (6-8 drops) 20% aqueous acetic acid to 
cause a trace of cloudiness. Finally add 20 to 50 cc. of 95% 
alcohol. This seems to improve the solution and if a slight 
cloudiness has developed it should disappear; if not add a trace 
of ammonium hydroxide in 95% alcohol. 

Mixed solutions of dyes. Acid fuchsin (solution A plus dye) may 
be added to either fast green (A plus dye) or light green (A plus dye) 
in the proportion of 1 part acid fuchsin to 4 parts of the other; or 
enough acid fuchsin may be added to the green dye to produce a 
deep reddish purple color. This mixture stains a greenish blue to 
nearly purple. It has considerable selective action too, especially 
if applied for only a few seconds. Spores, for example, may stain 
light pink and the mother cells green to purple. 

In general aqueous or phenolic solutions of acid fuchsin, anilin 
blue, fast green, or light green stain bacteria very lightly or scarcely 
at all. The use of the ferric chloride is therefore very important but 
the part it plays is unknown. 
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Staining Procedures 

In the staining procedures described here it will be understood 
that whenever a particular dye is mentioned it has been made up 
according to one of the formulae given above. 

Vegetative cells. In general the procedure for staining vegetative 
cells of bacteria with acid dyes is to prepare a smear in a drop of 
water, dry without heating, stain 10 seconds to 1 minute, wash with 
water and dry. A longer time (2-3 minutes) is better with the fluo- 
rescein dyes and with fast acid blue R. Staining is very good and 
clear-cut with fast green, acid fuchsin, anilin blue w. s., fast green 
and acid fuchsin mixed, or with acid fuchsin followed by fast green 
(about 5 seconds). The last procedure gives results similar to those 
with acid fuchsin and fast green mixed, but by varying the time 
properly one may obtain more differentiation. This differentiation 
may frequently be improved by treating 1 minute with Gram’s 
iodine and washing. 

If fast acid blue R, orseilline BB, rose bengal, phloxine or eryth- 
rosin is used, staining is lighter than with the dyes listed above, but 
.still very satisfactory for most purposes. Staining with these dyes 
is usually decidedly improved if the bacterial films are first treated 
2-3 minutes with solution A, washed with water and then .stained. 
Orseilline BB or rose bengal is to be preferred to phloxine or erythro- 
sin. A very rapid (1-2 seconds) counterstain with fast green follow- 
ing the red dyes sometimes brings about considerable differentiation. 

One of these dyes may be used to destain another and counter- 
stain at the same time. Fast green, for example, will dcstain the 
fluorescein dyes and orseilline very rapidly, and acid fuchsin more 
slowly. Rose bengal or orseilline will destain fast green, anilin blue 
w. s., or fast acid blue R in 15 seconds to 1 minute. 

The bacteria in nodules of legumes are surrounded by considerable 
slime. Stained preparations much superior to those made with 
basic dyes may be obtained by using acid dyes as follows: Make a 
smear directly from a crushed nodule with or without water. After 
drying, stain 1(1-30 seconds with acid fuchsin, wash, stain with fast 
green 3 seconds and wash. Another satisfactory procedure is to 
treat 2-3 minutes with solution A, wash, stain 1-2 minutes with 
orseilline, wash, counterstain with fast , green 2 seconds and wash. 
Using either of these procedures the bapteria will be stained red 
and the background (slime) green with a clear zone around each cell. 
For class work material from nodules of either red clover or sweet 
clover proves to be excellent. 

In acid-fast staining, methylene blue is commonly used as a counter- 
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stain. In class work acid fuchsin and fast green mixed, or else fast 
green alone has been used for counterstaining. This gives a very 
sharp contrast since the acid fast organisms appear red and others 
green. 

If carbol fuchsin is used as a counterstain when one uses Mucker’s 
or other procedures for Gram staining, it may withdraw considerable 
of the gentian violet or crystal violet from Gram positive bacteria, 
even in 3-5 seconds. This destaining action may be avoided by 
counterstaining with rose bengal, phloxine or erythrosin, even when 
staining is prolonged as much as a minute. 

Spores. Spores of bacteria may be demonstrated very well with 
acid dyes. Young spores will stain deeply but mature or old ones 
only lightly. The cells containing spores, however, can always be 
stained by the following technic to give a sharp contrast: Treat 
smears 3 minutes with solution A; wash with water, stain 3-5 
minutes with acid fuchsin or fast green, singly or mixed, or.seiI]ine 
or rose bengal; wash with water and counterstain with fast green 2-4 
seconds after orseilline, 1-2 seconds after rose bengal, and 5-8 seconds 
after acid fuchsin; or after fast green counterstain 10-30 seconds 
with rose bengal (50% alcoholic) or orseilline. 

Spores of Badll'us cereus, B. megatherium, B. mycoides or B, 
subtilis, when stained with acid dyes show well various stages in 
germination. Transfers are made from old spore-bearing cultures 
to agar slopes and incubated at room temperature for 3-0 hours. 
Then smears are made and stained as described for vegetative cells, 
with acid fuchsin 1-2 minutes followed by fast green 5-10 seconds. 
When stained in this way cells from spores that have just germinated 
are red while older cells are stained greenish purple. 

Instead of growing the bacteria on agar slopes, drops of melted 
agar may be placed on clean slides and allowed to harden. Spot 
inoculations from a spore suspension in water may be made with a 
loop and the slides incubated in a moist chamber. The agar films 
are then dried and stained as above, or with fast green 10-30 seconds, 
or with orseilline or rose bengal 1-2 minutes, washed and dried. It is 
possibly still better to stain with fast green, wash and counterstain 
with rose bengal for 30 seconds. This results in young germinating 
spores staining green and other cells pink to purplish red. 

Capsules and Sheaths. Another use of acid dyes is for demon- 
strating capsules or sheaths of bacteria. Films may be made in the 
usual way; or if there is little slime present it is best first to spread a 
very thin layer of albumen fixative (Mayer’s) on the slide, then to 
add a drop of water and to make a smear. If albumen fixative is 
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used, one should treat the preparation after drying with absolute 
alcohol and dry to coagulate the albumen. In either case staining 
should be with acid fuchsin, or with acid fuchsin and fast green mixed; 
or the film may be treated with solution A, washed, and stained with 
orseilline or rose bengal. 

Background. A stained background is often desirable in studying 
bacteria. One may use negative preparations made with aqueous 
solutions of nigrosin, nigrosin mixed with acid dyes, or Congo red, etc. 
In such preparations the bacteria are either not stained or only 
slightly stained. If a smear is made in a thin layer of albumen 
fixative, dried, treated with absolute alcohol, stained with acid fuchsin 
for 10-80 seconds, washed, and then counterstained 2-4 seconds 
with fast green, or with acid fuchsin and fast green mixed, and 
washed, most of the bacteria are stained red and the background is 
green. Smears made in a thin layer of Congo red may be dried and 
stained with acid fuchsin in solution A. This results in red cells 
in a blue background. 

Glycogen. If 8 or 4 beans are covered with about 2 inches of water 
in a preparation dish and allowed to incubate for 2-6 days, many 
Clostridia will be found inside and around the decaying seeds. This 
is very good material for demonstrating the occurrence of glycogen, as 
well as stages in spore formation, in bacteria. A .smear may be made 
on a slide, dried, stained very rapidly with orseilline, rose bengal, or 
fast green, washed, treated with Gram’s iodine for 1 minute, washed 
and dried. The dye stains the part of the cell that is free from 
glycogen, while the glycogen appears a reddish brown. Depending 
on age the whole cell, or all but a small part of it at one end, may give 
the reaction for glycogen. If a young spore is present in the cell 
only that part between the spore and one end of the cell will give the 
glycogen test. 

Yeasts. The mature spores of yeasts are easier to stain than 
those of bacteria, and stain readily with acid dyes. Spores of Sac- 
charomyces eUipsoideus develop rather abundantly in cultures grown 
for a week or more at roo^ temperature and then kept in a refrigera- 
tor for several months. Or they will develop in two weeks or less on 
!||gar prepared according to the following formula (Maneval, 1924) : 
water, 1000 cc.; Liebig’s beef extract, 8 g.; soditun chloride, 5 g.; 
dextrose, 2.5 g.; agtu*, 15-dO g. The spores may be stained with 
acid fuchsin or fast green; or with orseilline or rose bengal after 
treatment for 8 minutes in solution A. Then they may be washed 
with water, dried, and a very thin- layer of 1% aqueous nigrosin 
applied. Such preparations show the v^etative cells and spores 
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stained and the asci colorless. If, however, a counterstain is used 
before applying nigrosin, fast green (2-8 seconds) for the red dyes or 
rose bengal (20-30 seconds) for the green, the vegetative cells will be 
stained with the counterstain. 

Saccharomyces ellipsoideus is a favorable organism for demon- 
strating germination and conjugation of spores. If transfers are 
made from old cultures containing an abundance of spores to potato 
dextrose agar slopes, and incubated at room temperature for 5-7 
hours, many spores will germinate. Or spot inoculations on hard- 
ened drops of agar on slides as described above for bacteria, may be 
made and, after incubation in a moist chamber, treated as follows: 
stain with acid fuchsin and fast green mixed, or with acid fuchsin 
followed by fast green, wash, dry, apply a thin layer of aqueous 
nigrosin and dry. The ascospores, as described by Marchand (1913), 
may swell and develop vegetative cells directly; or they may enlarge 
and develop beaks which unite forming conjugation tubes, so that 
when two ascospores have conjugated they appear somewhat like a 
capital U or heart-shaped. When these resulting zygospores germi- 
nate, buds may form anywhere on them but most frequently on the 
conjugation tube. 

Acid dyes have been used for some time in lacto-phenol mounts of 
various kinds of organisms, especially fungi. It is evident from the 
staining procedures and results described here that a number of acid 
dyes may be used also as general bacteriological stains, and that for 
certain purposes they are to be preferred to basic dyes. Actually it 
is possible to perform quite satisfactorily most or all of the staining 
described here with only two acid dyes, acid fuchsin and fast green. 
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AMYL ACETATE AS A CLEARING AGENT FOR 
EMBRYONIC MATERIAL 

H. F. Dbury, Biological Laboratories^ Harvard University 

Abstract. — Amyl acetate is soluble in 95% alcohol and hot 
paraflhi and produces no hardening in objects exposed to its action 
for prolonged periods. It may be advantageously employed as a 
general clearing agent and is especially recommended for refractory 
material. The following schedule has proven satisfactory for whole 
frog embryos and young tadpoles: 45 minutes to 1 hour in 95% 
alcohol, 24 hours in amyl acetate, rinse in toluene, 15 minutes each 
in three changes of paraffin, imbed. Material so treated may be 
sectioned at 5 /x with comparative ease. 

All of the more commonly used clearing agents produce perceptible 
hardening, even in tissues exposed to their action for the minimum 
time. This hardening effect is especially objectionable in the case 
of highly refractory objects such as amphibian embryos which, in the 
early stages, contain large amounts of yolk. Yolk granules may be 
rendered hard enough to injure the knife. Furthermore, some clear- 
ing fluids (e.g. dioxan) are chemically active and cannot be used after 
certain fixatives or interfere with subsequent staining reactions. 

The use of amyl acetate, suggested by Barron^ seems to be free 
from these objections. This fluid is sufficiently soluble in hot 
paraffin to permit rapid infiltration and is miscible with 95% alcohol. 
The use of absolute alcohol with attendant shrinkage and hardening 
is thus avoided. In addition, no hardening whatever is produced by 
the most prolonged treatment with amyl acetate. Amphibian eggs 
have been stored in this fluid for over a year without undergoing any 
changes in sectioning properties. In fact, in desirability as a storage 
medium, amyl acetate far surpasses the commonly employed 70% 
alcohol which may produce noticeable hardening in a week’s time. 

The writer has found the following procedure to be entirely satis- 
factory for the treatment of whole frog embryos from the earliest 
stages thru the late tailbud stage: Following fixation, the embryos 
are rinsed in water and then transferred directly to 70% alcohol. 
After about an hour in this solution, the vitelline membranes, if 
still present, are removed and the embryos transferred directly to 
95% alcohol and allowed to remain in this fluid for from 45 minutes 
to 1 hour — no longer. They are then transferred to pure amyl 
acetate where they may remain indefinitely, altho a 24-hour treat- 
ment (perhaps less) is ample. Each of the alcohols and the amyl 
acetate should be changed at least once. The amyl acetate is then 

^Barron, D. H. 1934. Amyl acetate: A useful solvent for embedding masses. 
Anat. Rec., 59, 1-3. 
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decanted, the vial containing the embryos is filled with toluene, and 
the embryos are immediately transferred to pure melted paraffin by 
means of a wide-mouthed pipette. The purpose of the toluene is 
merely to rinse off the excess amyl acetate which, being relatively 
involatile, would otherwise accumulate in the paraffin bath. Any 
other volatile liquid would serve just as well. The paraffin should 
have a melting point of about 58® C. and the temperature of the oven 
should be such that a part of the paraffin remains unmelted. The 
tissue should be allowed to remain for 15 minutes in each of 3 changes 
of paraffin before imbedding. In no case should the embryos be 
exposed to this temperature for more than 1 hour. No advantage is 
gained by inserting in this series a bath consisting of a mixture of 
paraffin and the clearing agent. 

When subjected to this treatment, the embryos remain so soft 
at the time of imbedding that extreme care must be taken not to 
injure them during the process of orientation. The instrument 
used in orienting them should be well heated in a flame before im- 
mersion in the paraffin. It is probable that the difficulties usually 
ascribed to ‘‘crystallization” of the paraffin are frequently due to the 
introduction of minute air bubbles into the paraffin by the use of an 
insufficiently warmed orienting needle. At any rate, if the needle 
has been heated until it smokes, the block may be allowed to solidify 
at room temperature without adversely affecting its sectioning pro- 
perties. The cutting properties of the paraffin may be improved by 
the addition of a little gum rubber or one of the prepared compounds 
containing this substance. 

During the past year, a number of other workers in this laboratory 
have used amyl acetate for clearing a variety of tissues following 
many special as well as general fixatives and preceding a large num- 
ber of staining technics. In all cases, the results have been highly 
satisfactory, the form and staining properties of zymogen granules, 
mitochondria, etc. being unaffected. It seems to be particularly 
suitable for clearing large objects which would be excessively hard- 
ened in the time required for the penetration of absolute alcohol and 
the usual clearing agents. Since amyl acetate does not produce 
optical clearing, the time f^equired must be determined empirically 
as for the alcohols and the paraffin. Since there is no maximum 
period, however, this is not a difficult procedure. 

The odor of amyl acetate may become quite disagreeable after 
prolonged inhalation of the vapor. Possible adverse physiological 
effects have not been noticed but it would probably be wise to observe 
the same precautions in the handling of this reagent as in the hand- 
ling of chloroform, dioxan, etc. Waste amyl acetate should be kept 
in a stoppered bottle, as it is rather difficult to flush down the drain. 



ALIZARIN RED S AND TOLUIDINE BLUE FOR 
DIFFERENTIATING ADULT OR EMBRYONIC 
BONE AND CARTILAGE 

T. Walley Williams, Jb., Department of Biology y University 

of Pittsburgh 

Abstract. — ^This technic has been successfully employed by the 
author for staining, in toto, the bones and cartilage of mature speci- 
mens of Urodela and the developing bone and cartilage of the em- 
bryonic human, cat, pig and rat. The differential staining is ac- 
complished by using a modification of Dawson’s method of staining 
bone with alizarin red S following a toluidine blue solution specific 
for cartilage. Specimens are fixed in 10% formalin, stained one 
week in a solution of .25 g. of toluidine blue in 100 cc. of 70% alco- 
hol, macerated 5 to 7 days in a 2% KOH solution, counterstained 
for 24 hours in a 0.001% solution of alizarin red S in 2% aqueous 
KOH, dehydrated in cellosolve and cleared in methyl salicylate. 
In the adult and embryonic forms thus treated the soft tissues are 
cleared while the osseous tissue is stained red, the cartilage blue. 

Introduction 

A number of authors have described procedures for staining the 
bones and clearing the soft tissues of embryos and small animals in 
toto. Among these workers there exists a difference of opinion with 
regard to the fixative to be employed. Dawson’s (1926) original 
technic indicated the use of 95% alcohol and with this Lipman (1935) 
agrees. Gray (1929) employs iodine-alcohol followed by absolute 
alcohol. The present author, however, has found that tissue fixed 
in 10% formalin for at least one week can be better controlled during 
subsequent maceration in KOH. The macerative effect of KOH on 
tissue which has been fixed in alcohol is comparatively rapid, but 
there is constant danger that such tissue will too quickly reach the 
point of total maceration. Such destruction rarely occurs in forma- 
lin-fixed specimens, nor is a constant check required to prevent it. 

The use of methyl salicylate for clearing tissue (first suggested by 
Spalteholz, 1914) has two slight disadvantages. Tissue so cleared 
has a tendency to turn brown over a period of years. This may be 
remedied by transferring the specimen to a fresh lot of the oil and 
reclearing. Secondly, the tissue will undergo a slight amount of 
shrinkage; not enough, however, to affect the relations of the skeletal 
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parts in any appreciable manner. Cumley, Crow and Griffin (1939) 
have cleared embryos, previously macerated in KOH, in toluol 
followed by storage in anise oil saturated with naphthalene. Schultze 
(1897) macerated his specimens in KOH and cleared them in glycerin. 
Specimens thus cleared are easily dissected, for the tissues remain 
soft and pliable and undergo no shrinkage. However, glycerin will 
render the soft tissues only semitransparent. 

Procedure 

1. Preparatixm and fixation. If the bone and cartilage are to be 
submitted to detailed microscopic observations the specimen should 
be completely eviscerated, the contents of the thorax and abdomen 
being removed thru a small incision in the abdominal wall. This 
procedure is not nece.s.sary for specimens which are to be used as 
museum preparations. The specimen is washed in plain tap water 
and immediately fixed in a 10% formalin solution for at least one 
week. 

2. Cartilage staining. The specimen is washed for 24 hours in 
250 cc. of 70% alcohol to which 10 drops of NH4OH have been 
added. It is then stained one week in a toluidine blue solution pre- 
pared as follows; to 100 cc. of 70% alcohol add 2 cc. of 0.5% HCl 
and 0.25 g. of toluidine blue.^ The mixture is allowed to stand for 
24 hours, at the end of which time it is filtered and stored in a tightly 
corked container. The specimen is next hardened and destained for 
72 hours in four changes of 95% alcohol. 

3. Maceration. The specimen is macerated in several changes of 
a 2% aqueous solution of KOH, the length of time depending upon 
the size of the animal. The average time for early mammalian 
embryos is from 5 to 7 days, or until the bones of the limbs become 
visible thru the maceri^d integument. This process is greatly 
facilitated by exposure to .sunlight or ultra-violet rays. 

4. Bone staining. The specimen is transferred to a fresh solution 
of 2% KOH to which is added, by drops, a saturated alcoholic 
solution of alizarin red S,' enough to turn the hydroxide a deep wine 
red. At the end of 24 hours' the bones should appear well stained. 
If the specimen has been insufficiently macerated the soft tissues 
will appear slightly stained. In this event the specimen may be 
quickly destained in acid alcohol (1% H2S04 in 95% alcohol). 

5. Dehydration, clearing and storage. Dehydration is accom- 
plished by running the specimen thru 3 changes of cellosolve^ of 
6 hours each. For small ^bryos this time may be considerably 

K^olenuui and Bell dyes (not certified) were used in this technic. 

^Manufactured by the Carbide and Chemicals Corp., New York City, N. Y. 
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reduced. (The alcohol series may be substituted for this step, 50%, 
80% and 90%, followed by 3 changes of benzene.) The best medium 
for clearing the specimen after dehydration is methyl salicylate 
(synthetic oil of wintergreen) which possesses essentially the same 
index of refraction as the tissues to be cleared. From the cellosolve 
the specimen is transferred to solutions of 25%, 50% and 75% of 
methyl salicylate in cellosolve, for 24 hours each. This step must be 
carefully observed in order to prevent undue shrinkage of the tissues. 
It is then transferred to pure methyl salicylate for permanent 
storage. 

In animals thus treated the soft tissues are rendered transparent 
while the osseous tissue is stained a deep red, the cartilage a dark 
blue. In addition, the intensity of the stains .serve to indicate 
the relative amounts of ossification and chondrogenesis which have 
taken place. The bone or cartilage may be stained separately 
by omitting step 2 for bone or step 4 for cartilage. Excellent per- 
manent preparations may be made of parts such as limbs, hands or 
heads by mounting them in Canada balsam on a deep depre.ssion 
slide. The tissues of such preparation are cleared well enough to 
HZjermit detailed microscopic observations of the gross osseous and 
caK:'- fifinous structures. 

For those who might prefer clearing in glycerin the author sug- 
gests the following modification of the technic presented in this 
paper: Omitting step 5, transfer the specimen directly from the 
KOH-alizarin solution into a series of 50%, 70% and 80% glycerin 
solutions for 24 hours each. It may then be stored in pure glycerin 
where the soft tissues will continue to clear for several days. Should 
further clearing be desired the specimen is transferred from the 
glycerin into cellosolve and treated as per step 5. 
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THE REACTION OF CERTAIN STAINS WITH BACTERIA^ 

T. M. McCalla, Kansas Agricultural Experiment Station, 
Manhattan, Kansas 

Abstract. — In view of the cbntroversy over the contention that 
staining is the result of physical or chemical affinity between a stain 
and a bacterial cell, this paper is presented to show some recent 
data which support the idea that staining is an adsorption exchange 
process chemical in nature. 

It is a well established fact that when a stain is added to a sus- 
pension of bacteria, a certain amount of the stain is removed from 
solution and concentrated in and about the cell. The forces that 
attract the stain to the cell and bind it there have been described as 
both chemical (Steam and Steam, 1929, 1930) and physical (Holmes, 
1929) in nature. 

The present work is an attempt to show that the staining of a 
bacterial cell occurs as a result of an adsorption exchange process 
which approaches the magnitude of stoichiometrical proportions. 
The data accumulated seem to indicate that the reaction is of a 
chemical nature. 

The mechanism of exchange adsorption may be visualized by the 
use of equations; for example, a suspension of negatively charged 
bacteria should attract positively charged ions (McCalla, 1940, a, b). 
(n basest) + (B"“) < ^ (n bases’^) (B”“) 

(B represents the bacterial cell with an unknown number of nega- 
tive ionic valences, n.). 

As represented by this equation the attraction of the negatively 
charged bacterial cell for the positively charged bases should produce 
a neutral system; that is, the bases should be adsorbed by the cell. 
If a stain is adsorbed at the same positions as the bases, it should be 
be possible to replace an adsorbed base when the stain is added. For 
example, if methylene blue chloride were added to a suspension of 
bacteria saturated with adsorbed Mg, at any given concentration, it 
should result in a displacement of the Mg by the stain, according to 
the following equation: 

( J^n Mg++) (B"~) + nS+Cl- (nS+B*-) + J^n MgCl, 

(where S represents the stain or methylene blue ion) 

It should be possible to measure the displaced Mg chemically and 
show a stoichiometrical relationship between the methylene blue 

^Contribution No. 197, Department of Bacteriology. 
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adsorbed and the Mg displaced. This adsorption exchange view 
may be tested by an additional method. If normal bacteria with 
different bases in the adsorption sphere are transformed into a system 
with predominantly adsorbed hydrogen, it should be possible to add 
methylene blue chloride and replace the adsorbed H+, according to 
the following equation: 

(n bases+) (B“~) + (nH+Cl“) < * (nH+) (B”~) + n bases+Cl” 
(nH+) (B”-) + (nS+Cl-):^ (nS+) (B“-) + nH+Cl" 

The replacement of the adsorbed H+ should result in an increase 
in H+ concentration which may be measured. 

Experimental 

The following stains — ^methylene blue,® medicinal, 88% purity; 
crystal violet,® 88%; basic fuchsin,® 91%; safranin 0,® 94%; phloxine — 
were prepared as 0.01 M aqueous solutions, except basic fuchsin 
which was used in an 0.008 M concentration. All stock solutions 
were kept in paraffined flasks. The adsorption displacement of 
cations by the use of basic stains was determined with five different 
organi.sms, Staphylococcus aureus, a spore forming bacillus, and three 
strains of Escherichia coli. The cultures were grown on salts agari in 
large bottles for one to two days at 37°C. At the end of this period 
the cells were suspended in distilled water and washed free of dis- 
solved materials by repeated use of distilled water and a Sorvall 
centrifuge. Since in general staining the organisms are usually dead, 
the cells were killed by heating at a temperature of 100°C. for three 
to five minutes. Such cells when stained appeared normal. 

Magnesium Displacement with Methylene Blue 

It was assumed in the preceding discussion that if Mg were held 
by bacteria in the adsorption sphere, it should be replaced in staining. 
To insure the presence of adsorbed Mg, Escherichia coli was grown on 
salts agar containing five grams of MgS 04 per liter. Staphylococcus 
aureus cells were prepared by growing in salts agar and then adding 
a dilute solution of MgS 04 to the washed cells. These cells were 
allowed to stand for about thirty minutes before washing free of dis- 
solved Mg. To washed aliquots of the suspension, known quantities 
of 0.01 M methylene blue chloride were added and carefully mixed. 
The cells were then thrown out of suspension by use of the centrifuge. 
The supernatant liquid from these cells presumably containing the 

*Certiied by the Commission on the Standiudization of Biolc^cal Stains. 

*Eound satisfactory by the Commission on Standardization of Biological Stains. 

^The medium contains the following ingredients; potassium citrate, 1.0 g.; diam- 
monium phosphate, OA g.; potassium bicarbonate, 0.5 g.; dipotassium phosphate, 
1.5 g.; peptone, 20.0 g.; dextrose, 0.5 g.; agar agar, 25.0 g.; distilled water to make 
1000 ml. This medium was adjusted to neutral reaction with NaOB. 
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displaced Mg and some unadsorbed methylene blue was evaporated 
and ignited. The Mg was determined by the method of Baver and 
Bruner (1939). Controls, one with bacterial cells to which no 
methylene blue was added and another with only methylene blue, 
were carried along with each determination. The data given in 
Tables 1 and 2 are representative and show clearly that when methy- 
lene blue was adsorbed by Escherichia coli and Staphylococcus aureus 
it replaced Mg with which the cells had previously been .saturated. 
Only a trace of Mg was present in the supernatant liquid from the 
magnesium-saturated bacteria to which no methylene blue was added, 
and none was present in the meythlene blue. 


Table 1. The Displacement of Magnesium from Escherichia coli with 

Methylene Blue 


Trials 

Amount of Mg in 
Methylene Blue 

m.e.* Mg replaced/100 g. Bacteriaf 

m.e. of Methy- 
lene Blue ad- 
sorbed per 100 g. 
of Bacteria 

1 

Wat er -f- Bacteria 

Methylene Blue 
-|- Bacteria 

1 

0.0 

Trace 

21.4 

22.8 

2 

0.0 

« 

38.5 

60.8 

3 

0.0 

if 

33.3 

52.2 

4 

0.0 

c« 

60.0 

64.0 

5 

0.0 

(t 

30.6 

48.0 


Table 2. — The Displacement of Magnesium from Staphylococcvs aureus with 

Methylene Blub 



Amount of Mg 

m.e.* Mg replaced/100 g. Bacteriaf 

m.e. of Methylene 
Blue adsorbed per 
100 g. of 
Bacteria 

Trials 

in 

Methylene Blue 

Water -|- Bacteria 

Methylene Blue 
-h Bacteria 

1 

0 

Trace 

17.3 

30.5 

2 

0 

Trace 

10.9 

24.1 


*m.e. refers to milligram equivalents. 
fExpressed as weight of cells dried at 105°C. 


Hydrogen Repiacement with Basic Stains 

Steam and Steam (1929) definitely showed that when basic 
stains, adjusted to a certain pH-value, were added to protein solu- 
tions of peptone, gelatin and nucleic acids, also adjusted to the same 
pH-value, they became more acid. Joseph (1940) from his observa- 
tions on previous studies of pectin concluded that H'*' was adsorbed 
by this system. The adsorption was determined by the change in pH 
when sulphuric acid was added to the pectin system. 

To determine whether basic stains would replace H+ adsorbed 
by bacteria, a sufiSciently dilute solution of HCl was added to washed 




80 


STAIN TECHNOLOGY 


cells of bacteria to give a pH-value of approximately five and the 
unadsorbed H-ions were removed by washing. The pH value of the 
stain was adjusted above that of the bacterial suspension. Increas- 
ing amounts of the basic stains were then added to 10 ml. aliquots of 
bacterial suspension treated with H"*" (H-bacteria) along with suffi- 
cient distilled water to make the volume the same in all instances. 
The increase in H+ was measured with both glass and quinhydrone 
electrodes. All data reported were obtained with the glass electrode. 

Some of the typical data are reported in Tables 3, 4, and 5. An 

Table 8. The Displacement of Adsobbeo Hydrogen with Crystal Violet 
AND Safranin O from Bacilli 


ml. of 
H-bacteria 

ml. of 
Stain 

ml. of 
Water 

pH of H-bacterial Suspension 

Treated with Crystal 
Violet 

Treated with Safranin 
0 

Actual 

pH 

Decrease 
in pH 

Actual 

pH 

Decrease 
in pH 

10.0 

0.0 

5.00 

6.00 

0.0 

6.00 

0.0 

0.0 

5.0 

10.00 

6.55 

0.0 

7.00 

0.0 

10.0 

0.1 

4.90 

5.68 

0.32 

5.60 

0.40 

10.0 

0.25 

4.75 

5.60 

0.40 

5.55 

0.45 

10.0 

0.50 

4.50 

5.45 

0.55 

5.45 

0.55 

10.0 

1.00 

4.00 

5.85 

0.65 

5.28 

0;72 

10.0 

2.00 

3.00 

4.92 

1.08 

5.00 

1.00 

10.0 

3.00 

2.00 

4.58 

1.42 

4.82 

1.18 

10.0 

4.00 

1.00 

4.38 

1.62 

4.82 

1.18 

10.0 

5.00 

0.00 

4.35 

1.65 

4.82 

1.18 


Table 4. The Displacement of Hydrogen from Escherichia coli with 
Methylene Blue and Crystal Violet 


ml. of 
H-bacteria 

ml. of 
Stain 

ml. of 
Water 

pH of H-bacterial Suspension 

Treated with 
Methylene Blue 

Treated with 
Crystal Violet 

Actual 

pH 

Decrease 
in pH 

Actual 

pH 

Decrease 
in pH 

10.0 






0.00 

0.0 






0.00 

10.0 





5.45 

0.15 

10.0 

0.25 

4.75 

4.55 

0.35 

5.32 

0.28 

10.0 

0.50 

4.50 

4.40 


5.13 


10.0 

1.00 

4.00 

4.18 

0.72 



10.0 

2.00 

8.00 

4.10 


4.50 

1.10 

10.0 

8.00 

2.00 

4.10 


4.55 

1.05 

10.0 

4.00 

1.00 

-^:10 



1.10 

10.0 

5.00 

0.00 

4.10 
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examination of the data reveals that in every case there was an in- 
crease in H+ when a basic dye combined with a bacterial system. 
It is also evident that there was a maximum acidity, and that any 
addition of dye beyond this range did not result in any further in- 
crease in acidity. 


Table 5. The Displacement of Hydrogen with Basic Fuchsin from 
Staphylococcus aureus and Escherichia coli 


ml. of 
H-bacteria 

ml. of 
Stain 

ml. of 
Water 

pH of H-bacterial Suspension 

Staph. 

aureus 

Esch. coli 

Actual 

pH 

Decrease 
in pH 

Actual 

pH 

Decrease 
in pH 

10.0 

0.00 

5.00 

6.00 

0.00 

4.50 

0.00 

0.0 

5.00 

10.00 

6.10 

0.00 

6.20 

0.00 

10.0 

0.10 

4.90 

5.80 

0.20 

4.55 

+0.05 

10.0 

0.25 

4.75 

5.70 

0.30 

4.38 

0.12 

10.0 

0.50 

4.50 

5.50 

0.50 

4.25 

0.25 

10.0 

1.00 

4.00 

5.25 

0.75 

4.00 

0.50 

10.0 

2.00 

3.00 

5.00 

1.00 

3.80 

0.70 

10.0 

3.00 

2.00 

4.65 

1.35 

3.75 

0.75 

10.0 

4.00 

1.00 

4.25 

1.75 

3.72 

0.78 

10.0 

5.00 

0.00 

4.15 

1.85 

3.72 

0.78 


Table 6. The Influence of an Acid Dye upon the pH of Escherichia coli 


ml. of 
H-bacteria 

ml. of 

Stain 

ml. of 
Water 

pH of H-bacterial Suspension 
treated with Phloxine 

Actual pH 

Increase in pH 

5.0 

0.00 

2.00 

4.90 

0.00 

5.0 

0.10 

1.90 

6.08 

" 0.78 

5.0 

0.25 

1.75 

6.20 

0.90 

5.0 

0.50 

1.50 

6.23 

0.93 

5.0 

1.00 

1.00 

6.15 

0.85 

5.0 

2.00 

0.00 

6.00 

0.70 

0.0 

5.00 

2.00 

5.30 

0.00 


The Influence of an Acid Stain on the pH- Value of 
Escherichia coli 

Since acid stains act as anions (Conn, 1940) they should have the 
opposite effect on the pH-value of a suspension of H-bacteria to that 
of basic stains. The influence of phloxine upon the pH-value of sus- 
pended Escherichia coli cells is shown in Table 6. It is evident that 
the pH-value increased as the quantity of phloxine increased up to a 
certain maximum and that further additions of the stain did not 
increase the pH-value. When 1 ml. or more of phloxine was added 
to the bacterial suspension the pH-value decreased. This may be 
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attributed to having an excess of the stain which has a pH-value 
below that of the stain-bacteria mixture. 

Discussion 

The data collected in this investigation agree with the views set 
forth in the introduction; namely, that when a stain combines with 
a bacterial cell it replaces some ion already adsorbed by the cell. 
This was demonstrated by using bacteria saturated with adsorbed 
Mg^ or H"*" at specific concentrations. When a basic stain was 
added the adsorbed Mg++ or H+ was released and found in the super- 
natant liquid, while the stain became adsorbed by the cell. This 
replacement indicates that a stain is adsorbed at the same position 
as the inorganic cations. Assuming that stains have a similar 
mechanism of attachment to a bacterial cell as inorganic cations, 
this should establish a common basis for evaluating the effect of the 
two types of substances on bacteria. 

Conclusions 

The data obtained in this investigation support these conclusions: 

1. The reaction of stains with bacteria is an adsorption exchange 
process, reaching stoichiometrical proportions. Two methods were 
used to show that staining is an exchange reaction. 

2. Basic stains act as cations, replacing similarly charged ions from 
the bacterial system. 

S. Basic stains decrease while acid stains increase the pH value of 
a suspension of H-bacteria (i.e. bacteria treated with H+). 

4. From the increase in acidity obtained by displacing H+ with a 
basic stain there appears to be a maximum exchange value. 

5. Stains appear to react with the bacterial cell at the same posi- 
tions as do inorganic cations. 
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P-AMINODIMETHYLANILINE MONOHYDROCHLORTOE AS 
AN INDICATOR OF MICROBIAL ACTION ON FATS 


C. H. Castell, Department of Bacteriology^ Ontario Agricultural 
College, Guelph, Canada 

Abstract. — ^Flooding p-aminodimethylaniline monohydrochloride 
on fat emulsion agar inoculated with certain types of microorganisms 
frequently results in marked color changes in the fat globules. It 
is shown in this paper that the colors result from the increased solu- 
bility in fat and fatty acids of this dye as it becomes oxidized. Some 
of the acids oxidize the dye on contact and therefore color very 
quickly; fats become colored only when some other agent oxidizes 
the dye. The characteristic color reactions with certain fats and 
fatty acids are described for various degrees of oxidation of the dye ; 
this suggests the explanation for the colors observed in the inocu- 
lated globules flooded with this dye. A table is included showing 
the colors in globules of oil that were inoculated with 39 pure cultures 
of bacteria. 

For detection of fat splitting bacteria, Jensen and Grettie (1937) 
have combined the oxidase test described by Gordon and McLeod 
(1928) with an unstained oil emulsion agar. With this medium they 
are able to identify lipolytic organisms by the transparent or trans- 
lucent zone surrounding the colonies. Those organisms which incite 
or aid in the production of oxidative rancidity are recognized by their 
colony color reaction when flooded with dyes of the paraphenylene- 
diamine series. 

Castell and Bryant (1939) have observed that at least bne of these 
oxidase detecting dyes, p-aminodimethylaniline monohydrochloride, 
also produces a variety of color changes in fat globules undergoing 
decomposition. The.se can be observed under the low power lens of 
the microscope, and they vary from red, yellow, brown or black to 
colorless. By examining the action of this dye on triglycerides, fatty 
acids and other organic compounds, it was shown that the reduced 
dye solution had little effect on the fats but was readily absorbed 
and oxidized by the fatty acids, producing shades of color of light 
brown to black. The color darkened with each decrease in the 
molecular weights of the acids. It was concluded that the presence 
of free acid in the decomposing fat globules enabled them to absorb 
the dye from the surrounding agar medium. Further work, includ- 
ing attempts to discover the reason for green, blue and other color 

Stain Technoixjot, Vol. 16, No. 1, January, 1941 
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changes in fat globules inoculated with certain types of bacteria and 
stained with this indicator, is summarized in this article. 

Color Reactions of the Dye. When a fresh 0.5% aqueous solution 
of this dye is prepared it is almost colorless. On standing, it gradu- 
ally becomes oxidized to shades of pink rose, dark red and reddish 
black. It becomes a dark purple to bluish black on further exposure. 
Up to the point where the solution becomes dark red, it can be re- 
duced again. Once the blue black stage has been reached, however, 
the color change does not appear to be reversible. 

Triolein and olive oil will not absorb the dye in its reduced form. 
However, as it becomes oxidized to shades of dark red it can be 
readily absorbed by the fat from the aqueous solution, coloring the 
oil a deep red. Neither triolein nor olive oil is colored by the dye 
when it has been oxidized to the non-reversible bluish-black stage. 

Oleic acid is colored a light brown or amber color when mixed with 
the dye in a pale pink form. As the dye is further oxidized until the 
dark red or purple stage is reached, the depth of brown color in- 
creases as oleic acid is added. Mixed with the dye in its dark blue 
stage this acid remains colorless. 

The insoluble saturated fatty acids turn to shades of greyish 
brown and black when mixed with the pale pink dye solution. The 
fewer the number of carbon atoms in the acids, the more intense the 
color reaction. When added to dye solutions oxidized thru shades of 
dark red, purple and blue, the acids also take on purple and blue 
shades. 

Significance of Color Reactions in Inoculated Fat Globules. The 
application of these results to the color changes in the fat globules 
of an inoculated oil emulsion agar suggests the following interpreta- 
tions: 

(1) Red globules under, or surrounding a colony, indicate that the 
bacterial oxidase has oxidized the dye in the immediate vicinity 
of the colony, to the stage where it has become fat soluble. When 
the plate is left exposed to the air after the dye has been added, all 
the globules will turn red in a few hours. There is no reason to 
believe that this color change results from any change in the fat. 
However, it is not unlikely that enzymes actively oxidizing the dye 
may also aid in the oxidation of unsaturated fats. 

(2) The presence of amber or buff colored globules suggest fatty 
acids, more especially oleic or some similar acid. 

(8) Dark brown or black globules unaccompanied by an outer 
ring of red globules would suggest-the presence of toproic, capryllic 
or capric acids and indicate an oxidase negative colony. 



INDICATOR OF MICROBIAL ACTION ON FATS 


35 


(4) Blue and green globules show the presence of these same 
saturated acids together with a strongly oxidase positive bacterial 
colony. 

(5) When globules around or under the colonies become colored 
at the same rate as globules in uninoculated, portions of the plate, 
the bacterial colony neither hydrolizes the fat nor is oxidase positive. 

(6) When the globules remain colorless around a colony long after 
those in other portions of the plate have become red, the bacterial 
colony is exerting a strong reducing action on the surrounding 
medium. 

Color Reactions With Pure Cultures of Bacteria. Fat emulsion 
medium was prepared by shaking olive oil in standard nutrient agar. 
This was poured into sterile petri plates and when cool, streaked with 
pure cultures of bacteria. After incubation at 25°C. (77°F.) for 
four days, the plates were flooded with a freshly prepared 0.5% 
aqueous solution of p-aminodimethylaniline monohydrochloride. 
After standing for two or three minutes the dye was poured off and 
the plat(‘s were examined microscipocally after one-half, one, two 
and six hours. 

Table 1 shows the results of these observations compared with the 
color reactions of Nile blue sulphate in the same medium with the 
same organisms. 

It will be noted that the results of this dye on the various pure 
cultures used, agree fairly accurately with those obtained by using 
Nile blue sulphate as the indicator. With some organisms the 
globules were colored differently in different areas. The globules 
surrounding the colonies of the Pseudomonas group and Phytomonas 
campestris, were colored a dark red; those under the ctdony were 
shades of blue and buff. 

Similar plates were examined after 24 days’ incubation. Several 
cultures, especially Escherichia coliy Aerohacter aerogenes and A. 
cloaceae^ which had formerly given negative reactions, turned dark 
brown when flooded with the dye solution, indicating acid production. 

For the time being this dye is not recommended as a substitute 
for Nile blue sulphate or copper sulphate as an indicator for lipolytic 
bacteria. However, the dye has been shown by Castell and Garrard 
(1939) to have an increasingly important place in certain phases of 
dairy bacteriology and has been already used in conjunction with fat 
emulsion media by Jensen and Grettie (1937). It also appears to 
have a value in yielding information not given by ordinary dyes 
used for detecting lipolysis. 
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Table 1. Color Reactions in Fat Globules Inoculated with Pure 
Cultures of Bacteria and Flooded with p-Aminodimethtlaniune 
Monohtdrochloride and Compared with the Color Reactions 
OF the Same Organisms with Nile Blue Sulphate as 
AN Indicator 


Organism 

Red 

Blue 

Amber 

colored 

Blue with Nile 
blue sulphate 

BacUlus subtilis 





Bo/dUus mycoides 


+? 

_ 

+? 

BaciUus panis 




Bodllus cereus 


+ 



+ 

Bacillm graveolens 

Bacillu/t mesenierwus 

+ 

++ 

- 

Staphylococcus aureus 



++ 

+ 

+ 

Staphylococcus citreus 

Streptococcus lactis 

Micrococcus conghmeraius. . . . 
Diplococcus capsulatus 

+ 

- 

Sarcina lutea 

Sarcina aurantiaca 

Erwinia carotovora 

++ 

++ 

+ 

+ + 

4 - 

++ 

4” 4* 

+-f 

+4- 

- 

+? 

— 

Rkizobium radicicola 





Phytomonas campestris 

Achromobacter putrefaciens , . . . 
Achromabacter lipolyticum .... 
Pseudomonas Jluorescens 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4 - 

+ 

+ 

+ 

+ 

+ 

+ 

Pseudomonas aeruginosa 

Pseudomonas fragi 


Pseudomonas mucidolens 

Alcaligenes viscosus 

4 - 

Alcedigenes Hj)olyticum 

+ 

++ 

+ 

4 - 

Alcaligenes faecalis 



Brucella abortus . 

_ 

__ 



Eberthella typhosa 

_ 



Aerobacter aerogenes 






Aerobacter cloaceae 







Salmonella (9 species) 





Proteus vulgaris 


__ 




Escherichia coli 

- 

- 

- 

- 


+ + strong reaction 
+weak reaction 
- negative reaction 
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NOTES ON TECHNIC 


A Note on the Use of Synthetic Glycerol (Shell) in the 
Clearing of Embryos in Toto. — ^Recently^ Williams^ announced 
the synthesis of glycerol from petroleum gases which has proven of 
special interest both commercially and pharmacologically. Williams 
stressed that the synthetic glycerol (Shell), tested pharmacologically 
proved to produce no ill effects, despite the fact that allyl chloride 
and alcohol, both highly toxic materials, were intermediate products 
in the synthesis. Hart^ has substantiated these findings in a pharma- 
cological comparison between synthetic glycerol and glycerol pro- 
duced from natural oils. 

Since natural glycerol is used extensively in certain of the well- 
known clearing processes on embryos in toto, it was of interest to the 
author to compare the synthetic glycerol (Shell) with that of natural 
glycerol. The procedure was essentially the same as the well- 
known Schultz modification of Spalteholtz’ technic, with the excep- 
tion of the staining procedure described below. 

Initial clearing of the embryos was done with 5% KOH (with 
smaller specimens only 1-2% KOH was used to prevent disintegra- 
tion of the tissues) and required 1 to 2 days, depending upon the size 
of the specimens. Staining of ossification centers was accomplished 
with a 0.1% alizarin red S solution (National Aniline) in distilled 
water. The alizarin red was added, drop by drop, with constant 
stirring, to a 2% NaoCOs solution, until a uniform reddish -purple 
mixture was obtained. The specimens were transferred directly 
from the KOH to the staining mixture. Complete staining usually 
required from 12 to 24 hours in the above staining medium. This 
method of staining has proven very satisfactory in all specimens 
stained for bone preparation, with very little or no fading of the dye, 
even after several months of permanent mounting in glycerin. 

After completion of the staining, the specimen is transferred to a 
25% solution of synthetic glycerol (Shell) and allowed to remain in 
the glycerol from 3 to 5 days (again depending upon the size of the 
specimen). The author has used embryos of rat, pig and calf, and 
has found the entire skeletal system plainly visible after a few days 
immersion in the 25% synthetic glycerol. The specimen is then 
carried over to a 5^D% synthetic glycerol for 3-7 days. Final clearing 

^Williams, E. C. 1938. Modern petroleum research. Ind. Eng. Chem., 16, 680. 

*Hart, E. Ross. 1939. A pharmacological comparison between synthetic glycerol 
and glycerol prepared from natural oils. Univ. of Calif. Publ. in Pharmacology, 1, 
«71-4. 
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is done in pure synthetic glycerol; the specimen mounted for perma- 
nent preservation by the method previously described.* Precaution 
is taken to add a small amount of crystalline thymol to all glycerol 
solutions to prevent contamination by fungi. 

Comparison of synthetic glycerol (Shell) with that of natural 
glycerol in the clearing of embryos in toto has proved that the synthe- 
tic product removes excess dye from the soft tissues, particularly in 
25% synthetic glycerol. Repeated observation with natural gly- 
cerol fails to reveal any appreciable removal of excess dye in com- 
parison with the synthetic glycerol, unless alcohol is added to the 
natural glycerol. Synthetic glycerol (Shell) is equally desirable, if 
not somewhat superior, in the clearing of embryos in toto. 

The author wishes to express his sincere appreciation to the Shell 
Development Company of Emeryville, California, for the generous 
supply of synthetic glycerol used in this investigation. — Clarence 
W. Nichols, Jr., Santa Cruz, Calif. 

A Method for Making Permanent Mounts of Portions of 
Decolorized Whole Leaves.^ — wide-mouthed bottle is a suitable 
container to carry out the processes of decolorizing, dehydrating 
and clearing. The leaves are decolorized by a method previously 
described by the writer.* 

After decolorizing, the leaves are dehydrated with ethyl alcohol in 
the usual manner, and the dehydration completed in carbol-xylol 
which is made by adding one part phenol crystals to three parts 
xylol. The leaves are then cleared by treating with two changes of 
pure xylol. 

After clearing, the leaves are removed from the bottle one at a 
time and placed in a shallow dish of xylene. Small portions of the 
leaf from 5-10 mm. square are cut out with scissors, mounted on a 
clean slide in a drop of hyrax and covered with a cover glass. When 
these preparations are examined under the microscope, the different 
layers of leaf tissue may be observed by simply raising and lowering 
the objective. — James C. Bates, Kansas State College, Manhattan, 
Kansas. 

^Nichols, C. W., Jr. 1940. A simple method for mounting embryological material. 
Stain Techn., 15, 119. 

^Contribution No. 408, from the Department of Botany and Plant Pathology, 
Kansas State College of Agriculture and Applied Science. 

^Bates, J. C. 1931. A method for clearing leaves. Amer. Nat., 65, 288. (See 
p. 44 of this issue.) 



LABORATORY fflNTS 

FROM THE LITERATURE 


A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPliBS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 


MICROSCOPE AND OTHER APPARATUS 

SEIFRIED, O. Neuzeitliche Sammlung und Ordnung histologischer Schnitte. 

Zts, wiss, Mikr., 56, 367-71. 1939. 

A new filing system for microscopical preparations is described. It consists of 
card board units (length 14j^ in., width 4 in., metal bound) that accomodate 10 
slides. The lower two-thirds of the slides fit into paper pockets which afford 
protection to the preparations. A special cabinet is provided having a series of 
drawers 14j^ X 18 in. — /. M. Thuringer, 

PHOTOMICROGRAPHY 

ABRAHAMSON, E. M. An inexpensive microphotographic camera. Science, 

91, 510. 1940. 

A “Univex** camera, model AF (price $1.00) can be adapted for photomicro- 
graphical uses as follows: Set the shutter for “time” and open it. With nail 
and hammer strike a smart blow at the lens and shake out the ehips. Draw out 
the wire frame used as a finder, and remove the horizontal section by bending 
at the angles till breakage occurs. Bend the two side pieces down along the front 
of the lens board, and curve slightly to receive the oeular of the microscope. 
Remove the back of the camera, connect to the microscope tube, and focus 
by means of a ground glass or tracing paper 33 X 45 mm. Introduce a role 
of film (price $0.10) and take six expo.sures at varying times. At least one 
exposure will give a sharp negative; no rules can be given since the time of 
exposure depends on the illumination. — A. de TomaH. 

HELL WIG, C. ALEXANDER. Routine microfilming of tumor slides. Amer. 

J. Clin. Path., Tech. Suppl., 4, 95-9. 1940. 

The following method is proposed for routine microfilming: A 12.5 cm. 
metal focusing tube is fitted to the eyepiece of the microscope by an adapter 
ring. A ground glass at the top allows centering of the light source and focusing 
the field. The camera, which is also 12.5 cm. long, consists of a Bantam back 
attached to a Bakelite bellows and is held on the eyepiece of the microscope 
by gravity. The lower end of the camera, made of heavy brass, is provided 
with a dark slide. The best light source is a 100 watt Spencer microscope lamp 
with an iris diaphragm and a holder for Wratten filters B and G. It is focused 
on the plane mirror 8" away. Eastman Panatomic film F 828, 28 X 42 mm., is 
used. The following procedure is recommended: Set the focusing tube on 
the eyepiece. Focus the margin of the iris diaphragm sharply on the center of the 
ground glass. Switch off the light. Replace the tube by the camera. Remove 
the dark slide and expose the film by switching the light on and off. Replace 
the dark .slide and remove the film. Develop preferably with Champlin No. 16 
developer at 63® F. for 9 min. Fix 15 min. and wash in running water. Re- 
move droplets of water by a piece of wet cotton, and dry by a fan. Use a fixed 
focus enlarger to produce 2J^ X 3" pictures on Kodabrom No. 4 paper or lantern 
slides. Develop in Eastman D-72. — G. H. Chapman. 

McClendon, j. F. inexpensive microphotographic records. Science, 92, 

134. 1940. 

The suggestion made (Abrahamson, Science, 91, 510, 1940) that the lens of a 
“Univex” camera be destroyed in order to obtain a focus in photomicrographical 
work is opposed by the author. If the camera is placed in the same position 


39 





40 


STAIN TECHNOLOGY 


as the eye after focusing the microscope, the camera will be in focus. To center 
it in position, a paper or tin tube may be applied to the front of the camera, 
and sHd down over the eyepiece. The tube is secured with liquid solder, or 
any other quick>drying nitrocellulose adhesive. The time exposure is usually 
about 1 sec. — J, A. de Toman. 


MICROTECHNIC IN GENERAL 

HAMILTON, J. M. Isobutyl methacrylate as a mounting medium for his- 
tological preparations. Science, 92, 44. 1940. 

Celloidin sections, 30 X 50 mm. and 25 ix thick, of brain tissue mount un- 
satisfactorily in isobutyl methacrylate polymer (Du Pont Co.). This material 
in xylene solutions of various concentrations, when used without a cover glass, 
causes the sections to w^arp on hardening, and the resulting surface is rough. 
Under a cover glass, the sections crack and split. The thionin stain for Nissl 
celJs remains unaffected, but the blue of the myelin sheaths stained with the 
Weil method turns a dull gray and some of the details are lost. — J. A. de Tomasi. 

HOFFSTADT, RACHEL, and OMUNDSON, DOROTHY. A convenient 
apparatus for the manipulation of eggs in the study of the chorio-allantoic 
membrane. Science, 91, 459-60. 1940. 

A search has been made for a convenient arrangement usable in high power 
microscopy for studying the virus of infectious myxomatosis and its action 
on the chorio-allantoic membranes of chick and duck embryos. As a result 
a simple apparatus is described which is composed of appliances available in 
any laboratory. After culturing the virus on the membrane, an opening of 
2-3 cm. in diameter is made in the egg shell, and a wall of some 2 mm. is built 
around it with a mixture of equal parts of vaseline and paraffin. A few drops 
of saline are placed on the membrane, and a cover slip is sealed to the paraffin. 
Another small opening in the shell allows tight application by paraffin of a glass 
tube in correspondence with the egg air sac. By means of rubber tubing and 
a clamp, air can be blown gently into the air sac, and the level of the membrane 
.raised or lowered according to need, — J. A. de Toman. 

JENSEN, H. W. A speedier and less costly method of concentration in nitro- 
cellulose imbedding. Science, 91, 509-10. 1940. 

Any laboratory using celloidin as an imbedding agent will soon accumulate 
amounts of it that can again be put to use in the following way: Redissolve 
in ether-alcohol and let settle for a few days. Decant into petri dishes to a 
depth of in. Let it solidify and cut into 1 in. squares. Gather pieces on a 
No. 1 pin, and dry completely. These pins may be used instead of the usual 
troughs attached to the inside of the cork in the imbedding bottle. Advantages; 
reduced cork leakage; concentrating of the 10% celloidin shortened by several 
days; for most cytological materials, celloidin stages cut down to 2, 6, 10% steps 
without apparent damage. — J. A. de Tomasi. 

SUNTZEFF, V. and SMITH, IRENE. The use of plastic as a substitute 
for cover glasses. Science, 92, 17-8. 1940. 

The shortage of cover glasses caused by the conflict in Europe has again 
suggested the use of plastic materials in their stead. The authors suggest as 
a suitable plastic “Vue Pak” (Monsanto Chemical Co.) which can be obtained 
in sheets 0.005 in. or 0.127 mm. thick, comparable to the thickness of No. 1 cover 
glasses. The refractive index is 1.49-1.50, very close to that of glass, and the 
resistance to heat is 140-180^ F. Also, the effect of sunlight, weak acids and 
alkalies is negligible. Dried slides thus covered remain unchanged when re- 
peatedly held at 110-115° F. for 12 hr., and cooled. The plastic sheet is cut 
to cover glass size, and kept between sheets of tissue paper; for cleaning, it may 
be dipped in 50% alcohol and dried immediately. As the slips have a tendency 
to curl, the drying should be carried out slowly at room temperature. By sub- 
stituting^ isobutyl methacrylate polymer (Du Pont Co.) for Canada balsam as 
a mounting medium, dicing does not require more than a day, and results in the 
whole are improved. — J. 4. de Tomasi, 
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DYES AND THEIR BIOLOGICAL USES 

CHALKLEY, L. Organic mercury derivatives of basic triphenylmethane dyes. 

Science, Ql, 300. 1940. 

Owing to the characteristics of the basic triphenylmethane dyes, development 
of organic mercury derivatives seems desirable and promising in such fields 
as bacteriology and pharmacology. It is found that derivatives can best be 
prepared by a two-stage process where a dye intermediate is first mercurated, 
and the resulting cohipound then converted into the dye. A small amount of 
dicyanomercury malachite green has thus been prepared, and is being offered 
freely to interested experimenters. — J. A. de Tomasi. 

FORSTER, R. PH. A renal clearance analysis of phenol red elimination in the 

frog. J. Cellular and Comp, Physiol,, 16, 113-22. 1940. 

Inulin clearance, a measure of glomerular filtration, was compared with simul- 
taneous phenol red clearance to analyse the tubular secretion of the dye. 

For phenol red concentrations in the plasma below 0.5 mg. per 100 ml., 97% 
of the total dye was eliminated by the kidney tubules. The maximal rate of 
tubular secretion, 5.0 mg. per kilogram body weight per hr., was attained at a 
plasma concentration of approximately 5 mg. free phenol red per 100 ml. The 
phenol red to inulin clearance ratio averaged 7.0 at a total phenol red con- 
centration in the plasma of 1.0 mg. per 100 ml., and bedow 1.0 at a plasma 
concentration of 40 mg. phenol red per 100 ml. — L. Farher, 

FOX, C. L. Is sulfanilamide bacteriostatic under anaerobic conditions? Science, 

91,477-8. 1940. 

Methylene blue, introduced either initially or after full growth of Escherichia 
coli, proves that anaerobic, reducing conditions interfere with sulfanilamide 
bactcriostasis. The medium in which the organism is grown is that suggested 
by Quasi el, Stephenson, and Whetham (Bioch. J., 19, 304, 1925). In the simple 
lactate medium, where reducing conditions prevail, sulfanilamide has no effect 
upon growth; in the “anaerobic” lactate-nitrate medium in which the methy- 
lene blue is not reduced, the bacteriostatic action of sulfanilamide is evident. 
These findings may help to interpret the unsatisfactory effect of sulfanilamide 
therapy in mastoiditis and other closed infections which are thought to be ac- 
companied by anaerobic glycolysis. — J, A, de Tomasi. 

HOBER, R., and BRISCOE-WOOLLEY, P. M. Further studies on conditions 

determining the selective renal secretion of dyestuffs. J. Cellular and Comp. 

Physiol, 16, 63-70. 1940. 

Sulfonic acid azo-dyes having a bilateral elongated molecule with the sul- 
fonic acid groups on one half of the molecule are secreted by the proximal tubules 
of the excised and Ringer- or blood -perfused frog kidney. Triphenylmethane 
dyes are not secreted by the kidney perfused with Ringer solution, but some are 
secreted by the freshly excised kidney. Furthermore, perfusion with Ringer 
solution for 1 hour prior to excision inhibits or greatly diminishes the secretion 
of those triphenylmethane dyes previously secreted, but does not affect the secre- 
tion of the sulfonic acid azo-dyes. The authors conclude that two mechanisms 
are involved in the secretion of dyes, one depending on a physico-chemical 
affinity between dye and cell, the other involving some component in the cell 
environment which is not present in Ringer solution. — L. Farher. 

ANIMAL MICROTECHNIC 

CRAIG, JANE S. A simple stain for tissue cultures. Science, 92, 226. 1940. 

In hanging drop tissue cultures in plasma, most stains suitable for the cyto- 
plasm also stain the plasma of the clot. The following method, for brain tissue, 
reveals clearly the finest processes of the cells, nuclei, and certain cytoplasmic 
inclusions: Remove from the cover slip all paraffin and vaseline with cotton 
pledgets soaked in chloroform. Fix 24 hr. in 10% neutral formalin, or absolute 
alcohol. Stain 1 hr. in 1% aqueous toluidine blue, and wash in 2 changes of 
distilled water. Dehydrate 2-3 min. in 85%, 2-3 min. in 95% alcohol. Dif- 
ferentiate 5-10 min. in absolute alcohol under the microscope. Clear in xylene, 
and mount in balsam, or nevillite. — J. A. de Tomasi, 
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EINARSON, L., and BENTSON, K. Bermerkungen zur progressiv-selektiven 

fMrberischen Darstellung der Nervenzellen in Paraffin- tmd Zelloidinschnitten^ 

Zts, wiss. Mikr„ 56, 265-7«. 1939. 

The authors emphasize the wide range of usefulness of the Gallocyanin stain 
for nervous tissues. Prepared according to the original formula, it stains only 
the Nissl substance, nuclear chromatin, nucleoli, and nuclei of glia cells. 

Celloidin sections are .stained by the following procedure: Dissolve 5 g. 
aluminum sulfate and 5 g. chromalum in 100 ml. of dist. water. Add 0.5 g. 
anthracene blue. Shake and bring to a boil for 10-15 min. (The reaction of 
this solution is about pH 1.95; but it is adjusted by means of buffers, as explained 
below.) Stain for 24-48 hr. Paraffin sections are stained for 48 hr. No differ- 
entiation is required and over-staining does not occur. 

Lowering the pH from 2.09 to 1.20 produces .selectivity which gradually elimi- 
nates every trace of co-staining any other but the specific substances. Con- 
versely, raising the pH from 2.09 to 4.46 increases co-staining of glia cells and 
fibrillar elements, cytoplasm, and cell proces.ses. At pH 2.60-3.80 histological 
pictures of exceptionally high quality are produced. 

The buffering of the stain is given in a special table. For human cerebral- 
cortex stain buffered at pH 1.95-2.59 is used; for me.sencephalon, pons, medulla 
oblongata, and cerebellum, pH 2.68-2.73 and for spinal cord pH 2.73-3.25, 
After staining, section is washed in distilled water, finished thru alcohol, carbol- 
xylol, and balsam. This technic is based on formalin-fixed material, and is 
suitable both for paraffin and celloidin sections. Zenker-fixed material yields 
especially good cytological pictures; however, the unspecific co-staining is con- 
siderably modified. — J. M. Thuringer, 

FOGG, L. C., and WARREN, S. The centriole in radiated tumor tissue. 

Science, 91, 528-9. 1940. 

Previous work on the cytology of Walker rat carcinoma 256 had not pointed 
out the presence of centrioles. X-ray irradiation of such material reveals paired 
bodies in the interkinetic stage of the cells of this tumor. The type and do.sage 
of radiation is as follows: 200,000 volt X-ray; 50 cm. distance; filter 0.5 mm. 
Cu, 1 mm. Al; one dose 2400 r.; rate of irradiation, 40.6 r. per min. After 18, 
48, 72, 96, and 120 hr. of irradiation, the animals are killed and the tissue fixed 
either in Bouin or Zenker. Staining is most satisfactory with: Heidenhain’s 
iron hematoxylin and eosin, eosin Y and methylene blue, or phosphotungstic 
acid hematoxylin. A quantitative analysis of cells showing centrioles reveals 
that irradiation at various intervals detects a wide variation in the frequency 
of multiple centrioles. Their number increases up to 72 hr,, then sharply de- 
creases to a normal level after 120 hr. of treatment. — J. A, de Tomasi. 

FOLEY, JAMES O. A new silver method for staining nerve fibers in blocks 

of nervous tissue. Anat. Record, 73, 465-72. 1939. 

A silver method for staining peripheral nerves, designed to display the smallest 
axones distinct and separate, is described as follows: Fix the stretched nerve 
24 hr. at 4® C. in the following solution: potassium bichromate (3-5% aqueous 
solution), 49 cc.; ammonium hydroxide (28%), 1 cc.; pyridine (concentrated), 
15 cc.; ethyl alcohol (95%), 50 cc. Wa.sh 15-30 min. in each of a series of alcohol- 
pyridine mixtures, composed of 15 vol. pyridine to 85 vol. dilute alcohol, the alco- 
hol in the first bath being 50%, in the 2nd 40%, the 3rd 30%, the 4th 20% and 
the last 10%. (In the last solution no yellow color should be extracted from 
the tissue.) Pass thru an ascending series of aqueous pyridine (10%, 20%, 30%, 
40%, 50%), 15-30 min. each. Remove tissue from stretcher, snip off knot 
at one end, and thread thru strips of cerebral cortex preserved in 50% pyridine. 
Pass thru an ascending series of aqueous pyridine (60%, 70%, 80%, 90%), 
at least 30 min. each; absolute pyridine 24 hr., 2 or 3 changes. Trim with 
razor 3-5 mm. in diameter. Run thru a descending aqueous pyridine series 
(from 90% to 10% in steps of 10%), 15-30 min. each. Wash 36 hr. in distilled 
water, changing every half hour during the working day. Leave 3-5 days in 
AgNO} at 37.5® C. Rinse few seconds in water. Treat 48 hr. with Ranson 
reducer (4% pyrogallic acid in 5% formalin). Dehydrate in alcohols and 
imbed. 
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The author recommends his cclloidin parafBn embedding for thin sections and 
cytological details. For 10-20 jl sections he recommends imbedding in butyl 
alcohol and paraffin. Some sections should be toned and counterstained under 
the microscope. 

A method quite similar to the above is given for central nervous system tis- 
sues. Such tissues are perfused 1-2 hr. with the fixing agent and are then placed 
in fresh fixative in the ice box for 48 hr. The silverii^ is increased to 5-7 days. 
Embedding in butyl alcohol and paraffin is recommended. The author states 
that celloidin or dioxan will tend to extract the silver. Sections may be toned 
and counterstained for various studies. — S, 7. Kornhauser. 

GRAFFLIN, ALLAN L. Histology of the thyroid and parathyroid glands in 
the mountain gorilla, with observations upon autofluorescence, fat and pig- 
ment. J. MorphoL & Physiol.^ 67, 455-70. 1940. 

Tissues were fixed in 5% formalin, in which they remained for about 7 months 
before this study was made. Frozen sections were mounted unstained in C.P. 
glycerin and studied under both the ordinary and the fluorescent microscopes. 
Sections for the study of fat were stained either for 5 min. with a saturated solu- 
tion of Sudan III in 70% alcohol containing 1% KOH, or for 24 hr. in a saturated 
solution of the dye in 40% alcohol. Routine histological preparations were 
made by embedding tissues in paraffin, via absolute alcohol and chloroform, 
serially sectioned at from 5 to 10 ^t, and stained with hematoxylin and eosin. — 
Elbert C, Cole. 

HESS, M. The localization of acid azo dyes in tumours. J. Path. & Bad., 51, 
309-11. 1940. 

Necrotic changes in two transplantable carcinomas of mice and rats were 
clearly demonstrated after the intravenous injection of Chicago blue 6B (source 
not stated). For mice, 15 mg. of dye in 0.5 cc. of distilled water served as the 
dose, and for rats, fiO mg. in 1.5 cc. This was followed by fixation in Susa for 
2 hr., dehydration in alcohol not longer than 5 hr., and 2 changes of chloroform. 
Paraffin sections were treated with iodine and examined both unstained and after 
light staining with carmalum. 

After 24 hr., necropsy revealed diffuse blue in most organs and tissues, but 
brain, lungs and spleen appeared dye-free. Carcinoma cells were unstained, but 
fibroblasts and stroma cells in the tumor were laden. Degenerating cells were 
diffusely stained. Mesodermal elements thruout the body stored large amounts 
of dye. — S. H. Hutner. 

KRAJIAN, ARAM A. Frozen section method for preparation of permanent 
tissue sections. Amer. J. Clin. Path., Tech. Suppl., 4, 82-8. 1^40. 

Frozen sections may be made in place of paraffin or celloidin sections if the 
following suggestions are followed: The microtome knife should have a shorter 
bevel on the under side. In cutting sections, skin, capsule or other covering 
must face the knife. Put a drop of water on the microtome. Press the block 
firmly on it and freeze slowly and evenly until about one-half of the block is 
frozen. Cut off the unfrozen portion and shave. (If the tissue is too cold, 
it will be hard and white. If too soft, it will disintegrate in water. If it is 
cut too fast, the sections will curl or break into shreds. Firmer tissues give 
thinner sections for the same setting of the microtome.) Soak loose texture 
tissues in a Stender dish containing fresh serum. Cover any pieces that float 
with cotton. Put the dish on top of the paraffin oven overnight. Without 
washing cover the block with dioxan 3-5 hr. For fatty tissues cut sections 15 /i, 
leave them on the edge of the knife, apply 2-3 drops of 95% ethanol 1 min., and 
transfer them to water by the tip of the little finger. If this does not make 
the sections spread, keep them in the ethanol 30-45 min. and then in water. If 
this does not help, put the block in equal parts of acetone and 95% ethanol, 
fix again in formalin and then cut. After affixing sections to the slide, drain 
15-60 sec. but do not let them become dry. Hold the slide at a slight angle, add 
2 drops of anhydrous isopropanol (Union Carbide and Carbon Company) or 
absolute ethanol. Blow until the section is white and then blot with Whatman 
filter paper No. 2. Do not blot mucoid tissues. Flood the section 1-10 min. 
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with isopropanol. Drain carefully, blot, and dip rapidly twice in the following 
solution: equal parts absolute ethanol and ether, 83 ml.; thick celloidin, 7 ml.; 
gum mastic, 1 mi. (gum mastic, 25 g.; 95% or absolute ethanol, 35 ml.; stand 
1 week). Blow gently. Stain immediately in alum hematoxylin, 3-5 min. 
Rinse in tap water until blue (1-2 min.). Destain in the following solution: 
HCl, 1 ml.; 70% ethanol, 100 ml. until no more color runs. Rinse in tap water. 
Dip once or twice in 2% ammonia water until blue. Dip in tap water. Wipe 
the slide but not the tissue. Put the slide in 95% ethanol or 88% isopropanol 
1-10 min. Add 2-3 drops of anhydrous ethanol or isopropanol. Repeat this 
addition twice. Dip several times in eosin until the background is stained evenly 
red (10-30 sec.). 

The eosin stain is prepared as follows: aq. eosin, 5 g.; dist. water, 10 ml.; 
glacial acetic acid, 10 ml.; cone. HCl, 2 ml. Mix with a glass rod. Put the 
mixture in a 56° C. oven 12-16 hr. Dissolve the mass in 10 ml. absolute ethanol 
or anhydrous isopropanol and 20 ml. acetone. Stir. Keep 5 hr. at 56° C. 
Let settle. Remove the clear supernatant and add it to 1,500 ml. of the follow- 
ing: phenol crystals, 1 part; neutral xylene, 3 parts. Use the clear portion of 
this eosin solution. (For standardization see Arch, Path., 25, 376-7, 1938.) 

Put the stained slide in carbol-xylol 3-4 min. and drain completely. Put in 
3 changes of xylol, 2 min. each, draining each time. Mount in neutral gum 
dammar (Eastman Kodak company, saturated solution in neutral xylol). If 
sections should become detached from the slide during the staining process, 
flood the section on the .slide with isopropanol 2-5 min., drain, blot, and dip 
twice in the celloidin solution. — G. H. Chapman. 

MORRISON, MAURICE, and SAMWICK, A. A. Restoration of overstained 

Wright films and a new method of staining blood smears. Amer. J. Clin. 

Path., Tech. SuppL, 4, 92-3. 1940. 

Poorly stained blood films may be corrected by flooding with Wright’s stain 
for 15-30 sec. and rinsing with distilled w’ater. Fresh films may be more easily 
stained by the following technic: Cover with Wright’s stain and allow to 
evaporate. Add more Wright’s stain, 15-30 sec. Wash with distilled water. — 
G. a. Chapman. 

SILLS, BERNARD. A simple aid in making a blood smear. J. Lab. and 

Clin. Med., 25, 1302. 1940. 

The following device is described which overcomes many of the difficulties 
of the Ehrlich two-cover glass method: Place two perfectly clean cover glasses 
face to face. Gently warm the tip of a waxed stick (the Mexican wax match 
is satisfactory), place it in contact with the edge of the top cover glass and 
allow it to harden. Lift the top cover glass with the stick as a handle, touch it 
to the drop of blood secured in the usual manner, and place it on the lower 
cover slip so that none of the corners coincide. As soon as the drop spreads, 
pull the cover glasses apart by grasping the lower one by the corners and the 
upper one by the stick. The glasses need not be touched with the fingers until 
after the drop is spread. — John T. Myers. 


PLANT MICROTECHNIC 

BATES, JAMES C. A method for clearing leaves. Amer. Nat., 65, 288. 1931. 

The following method has proved quite effective for clearing and decolorizing 
whole leaves darkened by preservatives and containing considerable quantities 
of tannin. 

The leaves to be cleared are placed in a test tube and covered with a saturated 
solution of chloral hydrate for 48 hr. or longer. The chloral hydrate is then poured 
from the material and enough KCIO3 added to fill the bottom of the test tube to 
about in. The material is then covered with concentrated HNO, and let 
stand until the leaves begin to change color. From 10-30 min. is usually suffi- 
cient. The HNO3 is then poured out, leaving the KC103 ^nd leaves in the test 
tube, and the material again covered with a saturated solution of chloral hydrate. 
In this solution there will be a continuoua liberation of chlorine gas and within 
less than a week the leaves should be quite transparent. If necessary the HNO3 
treatment may be repeated . — Reprinted from original 



LABORATORY HINTS FROM THE LITERATURE 


45 


CHRISTENSON, B. V., and STOKES, R. C. A pharmacognostical study of 
Serenoa serrulata (saw palmetto). J. Amer. Pharm, Assoc,, 29, 199-200. 1940. 

On account of the presence of extremely thick cell walls and numerous Hgnified 
stone cells in the fruit of the saw palmetto, it was necessary to devise special 
methods of treatment for rendering it suitable for sectioning. The seed was re- 
moved after making a transverse incision around the middle portion of the fruit 
and lifting off one-half. The hard seed was boiled ki water for 24 hr., then 
placed in a 25% solution of HF for a week, thoroly washed in water and left 
for a week longer in equal parts of 95% alcohol and glycerin. The pericarp 
was steamed on a water bath for 2 hr. and cut into longitudinal sections. Paraffin 
sections 15 /x thick were satisfactory for histological study. — Merritt N, Pope. 

McLEAN, ROBERT S., and IRELAND, EDWARD J. Rapid staining 

methods in plant histology. J. Amer. Pharm. Assoc., 29, 318-21. 1940. 

Rapidity of staining was accomplished by igniting and burning off, on the 
slide, the solvent of a small amount of a stain dissolved in a high grade of alcohol. 
The stains, American made, were generally 1% in 95% alcohol except in the case 
of acid fuchsin and orange I, where 0.5% was used. Methyl blue, due to low 
solubility in 95% alcohol, was dissolved in 80% alcohol. When the solubility 
of a stain was less than 1%» a saturated solution was used. No apparent damage 
to cells or contents was observed in more than 200 slides stained. The following 
procedure was followed: Place 2-4 drops of primary stain on slide from absolute 
alcohol. Ignite and allow^ solvent to burn off completely. Wash briefly but 
thoroly in 95% alcohol. Place 4-6 drops of counterstain on slide for 10-20 sec. 
With woody sections or with stains acting slowly, such as methyl blue and orange 
G, burn off as with primary stain. Wash in 95% alcohol, clear and examine. 
To insure proper differentiation, use a 5-10 sec. staining period, with washing 
and examination repeated until adequately stained, or if sections are 5 mm. or 
more in length, hold over a white surface until color of section changes to that of 
the counterstain. 

Best combinations for leaf sections proved to be methylene blue with eosin or 
erythrosin; Victoria green with picric acid; safranin A or rhodamine B with methyl 
blue. For stem and root sections the best were methylene blue with eosin, 
erythrosin or orange G; malachite green with acid fuchsin or orange I; and safranin 
A with methyl blue. A shorter method resulted from using a combination of 
stains and counterstains in a single .solution, burned off as in the previous method. 
Washing time, generally 5-15 sec., varied with stain combinations and nature of 
sections. Also such double stains for blood, as Wright’s and Giemsa’s .standard- 
ized solutions and Wright’s and .Tenner’s .saturated solutions in 95% alcohol, 
proved satisfactory after ignition. Giem.sa’s stain should be .stopped, i.e., flame 
blown out, when the glycerin begins to bubble. The following combinations 
proved satisfactory (numbers following stains indicate volumes in combination): 
Malachite green, 1, or Victoria green, 1, with acid fuchsin, 10; ba.sic fuchsin, 1, 
with methyl blue, 10; safranin A, 3, with orange G, 20; methylene blue, 2, with 
acid fuchsin, 10; methylene blue, 3, with erythrosin, 20. Where cork was present 
in the section, a triple color combination was obtained with the blood stains and 
with methylene blue in combination with acid fuchsin, orange G or erythrosin. — 
Merritt N. Pope. 


MICROORGANISMS 

BRYAN, C. S., DEVEREUX, E. D.. HIRSCHEY, W. C.. and CORBETT, 
A. C. The use of brilliant green, sodium azide and dextrose in the micro- 
scopic and Hotis tests for streptococcic mastitis. North American Veterinarian, 
20, 41-6. 1939. 

Experiments were carried out to determine the effectiveness of brilliant green 
and sodium azide in suppressing bacteria other than streptococci and to deter- 
mine the value of dextrose and physical factors in obtaining maximum growth 
of streptococci during the time interval of the microscopic and Hotis tests. 
(Hotis and Miller, U. S. Dept. Agr. Circ., No. 400, 1936.) From tests on the 
milk of several hundred cows it was concluded that better results were obtained 
from a selective preservative containing brilliant green, sodium azide and dex- 
trose than from either preservative used alone and the use of a selective preserva- 
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live yielding a final dilution of 1:50,000 of brilliant green, 1:15,000 of sodium 
azide and 1:1000 of dextrose in the milk is recommended. This preservative 
increased the accuracy of the microscopic test as compared to the use of brilliant 
green alone and greatly reduced the time required to read the results by suppres- 
sing both the udder micrococci and contaminating bacteria. The use of this 
preservative in the Hotis test increased the 24-hr. reading from 60 to 81% eflS- 
ciency and reduced the number of negative cows giving positive tests from 7.3 to 
2.6%. Similar improvement was obtained in the 48-hr. reading. The addition 
of dextrose compensated for the low lactose content of the milk of mastitis- 
infected cows and permitted better grow^th of the streptococci in the sample. — 
Colin W. Whittaker. {Cited from Chem. Abstr., 34, 1350. 1940.) 

CASTRO, GUILLERMO. The rapid diagnosis of malaria from thick blood 
smears. J. Lab. <Sc Clin. Med., 25, 1308-10. 1940. 

The follow'irig modification of the Barber and Kemp method (Pub. Health Rep., 
44, 2330, 1929) is given: Put a drop of blood about 3 times the size necessary 
for a thin smear on a slide and spread in a circle about 3^2 inch in diameter made 
by a wax pencil. Place the slide on a hot plate at 50^-60*^ C. where it will dry 
in about one minute. Stain for 3 to 5 min., using a mixture of 3 drops of dis- 
tilled water and 1 or 2 drops of Giemsa's stain. Wash carefully in a tray of dis- 
tilled water and dry on a hot plate in an inclined position. The method is 
rapid, the red cells arc completely decolorized, the parasites are deeply and dis- 
tinctly stained and any basophilic stippling is clearly demonstrated. — John T. 
Myers. 

GOULD, S. E. Incidence of trichinosis among county hospital patients in the 
Detroit area. Amer. J. Clin. Path., 10, 431-59. 1940. 

The following two methods are recommended for searching for larvae of 
Trichinella spiralis: p) Press pectoral muscle and diaphragm between two 
pieces of plate glass in a metal frame compressed by set screws and examine 
under a dissecting microscope. (2) Digest these tissues in artificial gastric juice 
(1% pepsin and 0.7% HCl) 15-24 hr. at 37® C.; allow the chilled digest to settle 
and wash the sediment. Examine with the microscope. The first method gave 
15.4%, the second 17.1%, and a combination of the two 20% positives. — G. H. 
Chapman. 

KELLY, CORNELIUS B. Brilliant green lactose bile and the standard methods 
completed test in isolation of coliform organisms. A comparative study. 
Amer. J. Pub. Health, 30, 1034-9. 1940. 

This study was made to determine the efficiency of brilliant green lactose 
bile broth (Standard Methods formula) as a confirmatory medium for coliform 
organisms, particularly from shellfish and shellfish-bearing waters. Parallel 
inoculations were made into this medium and onto EMB agar from all 
lactose broth tubes which were submitted to the completed test, and results 
from the two series compared. Comparative tests on 2,087 water samples, of 
which about 90% were sea waters, indicated that the presence of gas in brilliant 
green lactose bile broth is a more accurate criterion of the presence of coliforms 
than the Standard Methods completed test using solid confirmatory media alone. 
Similar results, but not so marked, were obtained on 2,347 shellfish samples. 
Definite seasonal variation was observed. Considering all samples, gas produc- 
tion in brilliant green lactose bile broth was obtained with 101.2% of the total 
coliforms isolated by both methods, while the Standard Methods completed 
test recovered 93.8^. — M. W Jennison. 

NABEL, K. iihtt die Membran niederer Pilze besonders von Rhizidiomyces 
bivellatus nov. spez. Arch. Mikroh., 10, 515-41. 1939. 

The method of Van Wisselingh for identifying chitin and cellulose is adapted 
for use with membranes of the Tower molds by destroying by heat nearly all the 
other substances present. The procedure is as follow^s: In a glass tube 6 cm. X 6-7 
mm., sealed at one end, place a layer of glycerin 1-2 cm. thick. Introduce the 
object to be studied into the glycerin, seal off the open end and heat to 300® C. in 
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an oil bath. Cool, cut off the tube close to the surface of the glycerin, harden the 
greatly softened tissue in abs. alcohol and wash in dist. water. Transfer tissue to 
another glass tube containing cone. KOH, seal off and reheat in the oil bath, this 
time to 180® C.; cool, open, harden in alcohol and wash in dist. water. Bring the 
material onto a slide and add picric acid. A permanent yellow color indicates chitin 
while cellulose is shown if the color can be w’ashed out. Add a few drops of I-KI 
solution and 1 % H2SO4. Chitosan is shown by a red-violet coloration (Ostwald’s 
color tables No. 10 , first part between ga and ia). Treat now with cone. H2SO4 
and the red-violet color disappears and the chitosan dissolves. If there is no 
chitin present in the membrane, the tissue remains uncolored after the treatment 
with I-KI solution and 1 % H2SO4, but on addition of the cone. H 2 SO 4 the presence 
of cellulose is shown by a clear blue coloration (Ostwald's color table No. 13, first 
U blue, between ga-ia-la). — Merritt N. Pope, 

ROE, M. A., LILLIE, R. D., and WILCOX, A. American azures in the pre- 
paration of satisfactory Giemsa stains for malaria parasites. Public Health 
Reports, 55, 1272. 1940. 

Using a modified Nocht technic, the authors have explored the thiazin dye 
group in combination with eosin for dyes and proportions giving satisfactory 
staining of malaria parasites in thin and thick blood films. Methylene blue 
stains parasite cytoplasm satisfactorily but fails to demonstrate parasite chro- 
matin. Azure B gives clear, sharply defined, purplish red chromatin and sharply 
defined cytoplasm, a somewhat lighter blue than with methylene blue. Azure A 
gives denser, deeper reddish purple and less sharply defined chromatin and a gray- 
ish lavender parasite cytoplasm which contrasts poorly with red corpuscles or 
with the background of thick films. The most satisfactory staining was given 
by mixtures of azure B (1 part) and methylene blue (1 to 4 parts) with the ap- 
propriate amount of eosin and with or without a small amount of azure A ( 0.2 
part). Three of these formulae were made up of corresponding quantities of the 
dry dyes in glycerin and methyl alcohol and gave very satisfactory results when a 
1:50 dilution at pH 7.0 for 45 min. w^as used. 

The formulae, in parts by weight, are: (A) Azure A 0.5, azure B 2 . 0 , methylene 
blue 2.7, eosin Y 5.0, in CP glycerin 50 and CP methyl alcohol 50. (B) Azure B 

2.5, methylene blue 2.7, eosin Y 5.0 in the same .solvent. (C) Azure B 1.7, 
methylene blue 3.4, eosin Y 4.9 in the same solvent. These weights are in terms 
of pure dye and corrections should be made for dye content. 

Of these formulae, .some observers prefer A, some C. The results are closely 
similar to those obtained with Grublcr’s Giemsa .solution. — R. I). Lillie. 

ROGERS, T. HOWARD. The inhibition of sulphate-reducing bacteria by 
dyestuffs. J. Roc. Chem. Ind., 59, 34-9. 1940. 

Bacteria which produce H 2 S from inorganic sulfates are of economic im- 
portance because of the damage done by the H 2 S to materials with which it 
comes in contact, e.g. corrosion of metals in various indu.strial conditions. Inhi- 
bition of the.se organisms is often impossible by the use of ordinary disinfectants 
because they may have corrosive properties. The development of sulfate- 
reducing bacteria may be inhibited by the use of dye.stuffs derived from 3:0- 
diamino-acridine, such as acriflavinc, proflavine, or No. 914 (a flavine dye pro- 
duced by Imperial Chemical Industries). These dyes are non-corrosive, and are 
effective in very small quantities. The concentrations of dye required are a 
function of the degree of contamination; but, as far as it is possible to a.scertain 
from laboratory tests alone, the concentration of dye required in most practical 
conditions appears to be 1 in 250,000 or less. — A. P. Bradshaw. 

SCHAEDE, R. Zum Problem des Vorkommens von chromatischer Substanz 
bei Bacterien and Actinomycetes. Arch. Mikroh., 10, 473-507. 1939. 

Study of the chromatic substance of bacteria and Actinomycetes by means of 
the Fuelgen reaction is reported in detail. Endophytes are fixed in the tissue 
of the ho.st plant u.sing the fluid of Juel generally (but also Benda’s and sublimate 
in glacial acetic acid) embedded in paraflSn and sectioned 5 jl thick. A O-minute 
hydrolysis for material fixed in Juel’s fluid is satisfactory. A new method for 
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free-living organisms, which avoids drying on the slide and consequent injury to 
cell contents, is described as follows: Prepare fixative by adding enough water to 
dried egg white to make a thick flowing mixture which wUl ‘"thread” when dropped 
from the stirring rod. Use camphor as a preservative. In making the prepara- 
tion mix a small mass of the culture with a drop of 0.8% NaCl solution on a slide. 
Carry over to a clean slide enough of the mixture for a streak preparation and 
invert for 2 min. over a dish of an osmic acid fixing fluid containing no acetic acid. 
Place a small drop of albumin fixative on the slide near the drop of fixed bacteria; 
mix quickly with the inoculating needle and streak broadly. Before drying can 
take place, put the slide in 50% alcohol for 10 min. Wash with several drops of 
70% alcohol and leave in 95% alcohol for at least 24 hr. Treat by the method 
of Fuelgen, hydroHzing 8 min. — Merritt iV. Pope, 

SOYANO, Y. A new technique: “mica method” for vital observation. (In 

Japanese with English resume). Botany and Zoology: Theoretical and Applied 

(Tokyo). 8, 106. 1940. 

To overcome the difficulty of focusing thru the depth of a drop in the case of 
hanging-drop preparations, the author touches a clear mica flake to the drop. 
Because the flake is very light, surface tension holds it close beneath the cover slip, 
spreading the drop thin and permitting ready focusing. — J. L. Mohr, 
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THE PREPARATION OF STEM SECTIONS OF WOODY 
HERBARIUM SPECIMENS 

F. Htland, Department of Botany, University of 
Maine, Orono, Maine' 

Abstract. — A procedure is described for sectioning the stems of 
woody herbarium specimens by the paraffin method. The speci- 
mens are cut into convenient sizes; boiled for one-half to one hour in 
order to exclude air and soak up the cell walls and membranes; cooled 
and placed in 5% NaOH for 24 hours in order to expand the collapsed 
cells and remove excessive coloring matter; washed in running water 
for a few hours ; placed in hydrofluoric acid until sufficiently softened 
to cut easily with a razor blade; washed in running water for 24 
hours to remove the acid; dehydrated and embedded in paraffin of 
high melting point (56°-58° C.) according to the n-butyl alcohol me- 
thod; sectioned with the rotary microtome and completed by the 
ordinary method. Soaking the paraffin blocks in water for a period 
of several hours to a day or more before sectioning greatly improves 
the cutting and reduces electrification of the paraffin ribbon. The 
method proves satisfactory not only for herbarium material but for 
seeds and specimens of old bark and wood varying in hardpess from 
balsa to ebony. For seeds or specimens containing only xylem, the 
NaOH treatment should be omitted. 

In determining the nodal condition of plants and in dealing with 
various other problems connected with .stem anatomy, it frequently 
becomes necessary to resort to herbarium .specimens for materials. 
The drastic treatment which the specimen undergoes during pressing 
and drying often results in the collapse of cells and crushing of the 
softer outer portions of the .stem. By soaking or boiling the stems 
in water one may be able to get sati.sfactory sections of the woody 
portions, but the softer parts usually fall away or become badly torn 
during the sectioning process. Embedding in celloidin is the pro- 

‘The work reported in this paper was done at the Biological Laboratories, 
Harvard University, Cambridge, Mass. 
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usually followed when complete sections are desired. Since 
this method is long and rather costly the writer has attempted to 
apply the n-butyl alcohol technic^ making such adjustments as ap- 
peared necessary. 

The first problem is to cut the dried herbarium specimen into con- 
venient sizes. This may u.sually be done be.st with a sharp knife or 
razor blade while the specimen is dry, but if the bark is loose and 
flaky it may cut better after soaking a while in water. Care should 
be taken at this stage that the cells are not crushed or they will fall 
away and be lost. 

Another problem is the restoration of the cells of specimens to an 
approximation of their normal shape and size. Since the flattened 
soft portions of the stem of pressed herbarium specimens arc usually 
without excessive ti.ssue distortion, it would seem that this restoration 
might be accomplished by means of a proper reagent. Considerable 
success is attained by treatment with NaOH and KOH. The range 
of concentrations most desirable is between 1 and 10%. Not only 
are the collapsed cells expanded but also much of the dark coloring 
matter commonly occurring in herbarium specimens is dissolved out. 
Staining is asually greatly improved by the clearing action of these 
reagents. 

The next problem is the softening of the material prior to infiltrat- 
ing with paraffin. A certain amount of softening action results from 
treatment with the above reagents but it is insufficient to soften 
hard materials. If the material contains an excessive amount of 
crystals or hard fibrous material a treatment with HF is necessary. 
The length of time required for the softening process will, of course, 
depend upon the nature of the specimen and the strength of the acid 
used. When the material cuts readily with a razor blade it should be 
removed from the acid. It is well to put an e.\tra specimen in the 
acid to use as a test piece in order to avoid crushing the specimens in- 
tended for study. 

The procedure from this point is that of the n-butyl alcohol me- 
thod. (The celloidin technic may be employed here for those who 
favor this method and desire to use the sliding microtome.) 

Another point which has to do with sectioning of especially difficult 
material is worth mentioning. It is well known that the cutting of 
paraffin-embedded material is often greatly improved by simply 
soaking the paraffin blocks in water for several hours or even for 
much longer periods. Certain materials, however, if left in water for 

*Zirkle, Conway. 19S0. The use of n-Eutyl alcdiol in dehydrating woody tissue 
for paraffin mbedding. Science, n. s., 71, lOS-4. 
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more than a day will swell and crack badly. Material which cuts 
poorly may cut well after this treatment. Furthermore, it is often 
found that this procedure greatly reduces the electrification of the 
paraffin ribbon. If the water treatment fails to soften the specimens, 
the following method may often be resorted to with success; simply 
trim the paraffin blocks down until the specimen is exposed and place 
the specimen (exposed side down) in a waxed jar of strong HF 
(40-52%) for a day or more; remove from the acid and wash in 
running water for a period of at least several hours before cutting. 
Thin sections of old corn stems, hardwood twigs and seeds may be 
cut by this method. The chief advantage of this technic is that it 
will apply to material which is already embedded in paraffin and 
which might otherwise be discarded as being impos.sible to cut. In 
general, however, it is better to soften the material sufficiently before 
embedding in paraffin, because otherwise sections of specimens with 
heterogeneous structure or with gelatinous fibers may crack badly 
upon being affixed to the slides and allowed to dry previous to the 
removal of paraffin. 

Following is a tentative schedule for preparing sections of her- 
barium material : 

1. Cut the specimens into pieces of convenient sizes, selecting 
only the portions needed for study. If the outer portions of the 
stem break or crumple, try cutting after the next step. 

2. Boil for one-half to one and a half hours in order to exclude air 
and soak up the cell walls and membranes. If the material is es- 
pecially soft and fragile a treatment with cold water may suffice. 

3. Cool and place in 5% NaOH for 24 hours in order to expand 
the collapsed cells and remove excessive coloring matter. 

4. Wash in running water for a few hours. (Prolonged washing 
at this point is probably unnecessary because no insoluble salts 
.should be formed with the acid of step 5.) 

5. Soften in strong (40-52%) HF until the specimen can be cut 
easily and smoothly with a razor blade. 

6. Wash in running water for 24 hours to remove the acid. 

7. Dehydrate and embed in paraffin of high melting point (pre- 
ferably 56‘’-58® C.) according to the n-butyl alcohol method. 

8. Trim the paraffin blocks and soak in water for at least a few 
hours before sectioning with the rotary microtome. 

9. If the cutting is still difficult place the paraffin blocks in HF 
for a day or more. Remove and wash well in running water over- 
night or longer before sectioning. (Step 9 should not be necessary 
and in fact may not prove satisfactory in all cases.) 
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10. Proceed from this point according to the ordinary method. 

The above procedure has been tried with considerable success on 
soft, light woods (Ochroma) and such hard materials as: Nothofagus, 
Quetcus^ Grubbia^ Octoknema^ and Cneorum twigs; Fraxinus, old 
wood and bark; and dried heartwood of Diospyros ebenum. 

For specimens containing only xylem, steps 1-4 may be omitted. 
Simply boil the blocks and proceed with step 5. 

It appears that it should be possible to cut any plant material in 
paraffin by the above method. 



STAINING PARAFFIN SECTIONS WITH PROTARGOL 
6. IMPREGNATION AND DIFFERENTIATION OF NERVE 
FIBERS IN ADRENAL GLANDS OF MAMMALS 

W. E. MacFahland^ and H. A. Davenport, Department of Anatomy,^ 
Northwestern University, Chicago, III. 

Abstract. — A series of experiments with protargol staining of 
nerve fibers in mammalian adrenal glands has 3 rielded the following 
procedure: Fix 1-2 days in a mixture of formamide (Eastman Kodak 
Company) 10 cc., chloral hydrate 5 g., and 50% ethyl alcohol 00 cc. 
Wash, dehydrate and embed in paraflin. Cut sections about 15ju 
and mount on slides. Remove the parafiin and run down to dis- 
tilled water. Mordant 1-2 days in a 1% aqueous solution of thallous 
(or lead) nitrate at S6-60°C. Wash thru several changes of dis- 
tilled water and impregnate in 1% aqueous protargol (Winthrop 
Chemical Company) at 37-40‘’C. for 1 to 2 days. Rinse quickly in 
distilled water and differentiate 7-15 seconds in a 0.1% aqueous 
solution of oxalic acid. Rinse thru several changes of distilled water 
for a total time of 0.5 to 1.0 min. Reduce 3-5 min. in Bodian’s re- 
ducer: hydroquinone 1 g., sodium sulfite 5 g., distilled water 100 cc. 
Wash in running water 3-5 min. and tone 5-10 min. in a 0.2% gold 
chloride solution. Wash 0.5 min. or more and reduce in a 2% oxalic 
acid solution to which has been added strong formalin, 1 cc. per 100. 
(Caution. This last reduction is critical and over-reduction can 
spoil an otherwise good stain; 15-30 seconds usually suffices, and 
the sections should show only the beginning of darkening to a pur- 
plish or gray color.) Wash, fix in h 3 rpo, wash, dehydrate and cover. 

During a .study of tho innervation of the adrenal gland, we have 
had an opportunity to experiment with its staining by Bodian’s 
coppcr-protargol method (1937), by the 2-hour method (Daveni)ort, 
McArthur and Brue.sch, 1939) and by a number of modifications of 
impregnation, differentiation and reduction based on these methods. 
Differentiation of protargol stains by treatment with dilute acid be- 
fore reduction of the silver was mentioned by Young (1939). In such 
differentiation, protargol acts like a basic dye, and in our hands 
proved to be a very effective means of destaining the glandular back- 
ground. Since the step seemed to be important, we tried several 
organic acids in varying concentrations to determine the optimum 
type of treatment. Other experiments were made on the effect of 
adding copper to the protargol staining solution after the tissue had 

^Visiting professor from the American University of Beirut, Syria. 

^Contribution No. 329. 
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been in it for 1 day. This “delayed copper” procedure combined 
with acid differentiation has given better stains than those obtained 
by earlier methods. Mordanting sections with nitrates before im- 
pregnating with protargol was tried also to observe differences be- 
tween the effect of silver nitrate and nitrates of other heavy metals. 

Experimental 

1. Source of tissue and method of fixation. Adrenal glands from 
the following mammals were used: monkey, dog, cat, rat, guinea pig, 
mouse, cow and man. All fixation was for 1-2 days in formamide 
(Eastman Kodak Co.) 10 cc., chloral hydrate 5g., and 50% ethyl 
alcohol 90 cc. This fixative was decided upon as a result of the ex- 
periments made on fixation by Bank and Davenport (1940). It has 
given consistent results in the staining of nerve fibers and yielded 
tissue blocks which cut easily. Embedding in paraffin, cutting 
(15fjL sections) and mounting were done in the customary manner. 

2. Impregnation. The following variations were tried: 

a. Protargol 0.5 and 1% solution for 24 and 48 hr, at 37® C. 

b. Protargol as in a, 24 hr., then 10 cm. of 20-gauge copper wire 
wound or folded to fit the bottom of a Coplin jar dropped in and 
the impregnation continued for another 24 hr. 

c. Treatment with 1% solutions of nitrates of the following metals 
for 24 and 48 hr. at 60® C.: cadmium, copper, lead, silver, thalKum 
(monovalent), and uranium. This “mordanting” was followed by 
washing and then impregnating 48 hr. at 37® C. in protargol solution. 

d. Protargol plus copper for 48 hr. at 37® C. as in Bodian’s method. 

€. Silver nitrate solution for 24 hr. ; then copper-protargol for 24 hr. 

3. Acid differentiation. Oxalic acid was used in concentrations 
of 0.05, 0.1, 0.2, 0.5 and 1% aqueous solution and the slides treated 
for various periods of time from 5 seconds to 1 minute. Fumaric, 
formic, acetic, lactic, benzoic and hydrochloric acids were used in 
0.1% concentration for 5 to 15-second periods of treatment, 

4. Reduction. Amidol, bromhydroquinone, and hydroquinone as 
1% solutions in 5% sodium sulfite were tried and, in the case of 
amidol and hydroquinone, a few sections were reduced with solutions 
to which 2 CO. and 4 cc. of glacial acetic acid were added to each 100 cc. 

5. Subsequent processing. In the usual manner sections were 
washed thoroly after reduction, toned in 0.2% gold chloride, washed 
again and treated with 2% oxalic acid in 1% aqueous formalin solu- 
tion. A final fixing in hypo, washing, dehydrating and covering in 
balsam completed the process. It was found that the reduction in 
formalin-oxalic solution was highly critical and care had to be taken 
that this step was not overdone (usually not over 15 to 30 seconds) 
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Results 

Impregnations as listed under 2a, b and d above were successful. 
The value of the various metallic nitrates used as ‘‘mordants’’ (2c) 
came out in the following order: thallium (monovalent), lead, cad- 
mium, copper, uranium, and silver. Thallium and lead nitrates im- 
proved the impregnation and differentiation of nerve fibers. Cad- 
mium nitrate did no harm but was little or no better than a distilled 
water control or plain protargol without pretreatment. The last 
three, copper, uranium, and silver nitrates, gave poor stains of nerve 
fibers. Silver nitrate followed by copper-protargol (2e) failed. In 
comparing a, b and d it was evident that copper acted as a differentiat- 
ing agent by suppressing the staining of connective tissue and en- 
hancing cell nuclei and nerve fibers. The effect of copper was not 
the same as the acid differentiation and its use tended to nullify the 
subsequent effect of the acid. Acid differentiation without the use 
of copper destained cell nuclei. Addition of copper after the im- 
pregnation in plain protargol had been in progress for a day was an 
effective means of modifying its action, but sections so treated re- 
quired acid differentiation (fig. 3). 

The optimum concentration of oxalic acid used for differentiating 
after impregnation was found to be 0.05 to 0.1%. The weaker or- 
ganic acids worked more slowly in 0.1% concentration but gave final 
results similar to oxalic acid. Hydrochloric acid did not differentiate, 
presumably because silver chloride is very insoluble. The time 
needed for actual immersion of the slides in 0.1% oxalic acid varied 
from 5 to 20 seconds. The optimum had to be determined by trial 
for the various tissue blocks, but was usually about 10 seconds. 
Washing for 0.5 to 1.0 minute thereafter thru two or three changes of 
distilled water helped to prevent surface precipitates. The time of 
washing was not critical but apparently should not be over 1 minute. 

Amidol-sulfite solutions were quite unsuited for reduction because 
they gave a general stain without much differentiation of nerve fibers. 
Bromohydroquinone gave results similar to hydroquinone altho it 
was somewhat more vigorous in action and the final stains tended to 
be darker. Hydroquinone as used in Bodian’s method was the most 
satisfactory reducer. The addition of acid to the reducing solution 
was not advantageous in amidol solutions and it caused complete 
failure with hydroquinone. Therefore, acidification of the reducing 
solution was not a substitute for the acid treatment before reduction. 

Discussion and Summary 

On the basis of the foregoing experiments we are more than ever 
impressed by the uncertainty of applying to one type of tissue a 
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Plate 1. Photomicrographs which illustrate the staining of nerve fibers 
in the adrenal gland. 

Figs. 1, 2 and iL Sympathetic ganglia of the adrenal capsule of dog, stained as 
follows: 1. protargol, hydroquinone; 2. protargol, oxalic acid differentiation, hydro- 
quinone; 8. protargol, copper-protargol, fumaric acid, hydroquinone. All X500. 
Figs. 2 and 8 show the improvement effected by acid differentiation. 

Fig. 4. Nerve fascicle at the cortico-medullary junction, dog; silver nitrate, pro- 
targol, oxalic acid, hydroquinone. The very pale background and reduction of fiber 
staining intensity resulted from the silver nitrate treatment. 

Fig. 5, A similarly located fascicle in monkey; protargol, oxalic acid, hydroquinone. 

Fig. 6. Intracortical fibers in dog; protargol, fumaric acid, hydroquinone. 

Figs. 4. 5 and 6, X5()0. 

Fig. 7. Fascicle at the cortico-medullary junction in cat; thallium nitrate, pro- 
targol, oxalic acid, hydroquinone. X145. 

Fig. 8. The same slide as Fig. 7 except photographed at a magnification of 1000 
to show the just resolvable pericellular fibers in the medulla. 

Fig. 9. Similar to Fig. 8, excepting that the pretreatment was with lead nitrate 
instead of thallium and the specimen is the adrenal medulla of dog. XIOOO. 
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silver staining technic which has been worked out for a different type. 
The arbitrary procedure given in the abstract of this paper may suc- 
ceed with glandular tissue other than the adrenal gland, but we have 
not tried it with other glands. The sympathetic ganglia adjacent to 
the gland stained well when the medullary fibers stained well (Figs. 
2 to 5), hence it should be suited to sympathetic nerves elsewhere. 

Acid differentiation in a dilute (0.1%) aqueous solution of an or- 
ganic acid between the steps of protargol impregnation and reduction 
contributed much toward successful staining of fine nerve fibers in 
the adrenal medulla. Without the acid treatment, the tissue re- 
duced to a dense brown, but with increasing degrees of acid differen- 
tiation background colors ranging progressively thru reddish brown, 
pink, lavender and blue were obtained. The color served as a guide 
to the time required in the acid bath. Reddish pink medullary 
tissue with lavender cortex and black nerve fibers was optimum. 

The question of the value of mordants preceding protargol im- 
pregnation is not settled but rather merely raised by these experi- 
ments. In view of the results obtained with lead or thallium nitrate 
(Figs. 7 to 9), they seemed to have improved the impregnation of fine 
nerve fibers and warrant the recommendation of their use. There 
may be other salts which would infiuence the selectivity of protargol. 

When fixation was made with formamide-chloral-hydrate solu- 
tion, the use of copper with the protargol bath was optional, and 
when used, was preferably added later. On the basis of some earlier 
experiments it appeared that the addition of copper was essential to 
nerve fiber impregnation after fixation in formalin. 

The modifications which differed from earlier protargol methods 
consisted of mordanting with lead or thallous nitrate solution in a 
paraffin oven preceding protargol impregnation, and the use of a 
carefully controlled acid differentiating bath after the impregnation. 

Note: Sections should be aflSxed to the slides as flat as possible and 
be dried thoroly to minimize loosening during the rather 
long staining process. 
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AN IMPROVED TRIMMER FOR PARAFFIN BLOCKS 

F. A. Waterman, Department of Physiology, Georgetown University 
School of Medicine^ Washington, D. C, 

In January 1937, the author published in Stain Technology a de- 
scription of a simple trimmer for paraffin blocks. Since that time so 
many requests have been received for dimensions and diagrams that 
it was decided to build a new instrument incorporating several ad- 
ditional features and eliminating certain characteristics which had 
proved to be undesirable. 

The object of the instrument (Fig. 1) is to trim the paraffin block 
so that the opposite edges will be strictly parallel, thereby preventing 
the ribbon from curling as it comes off the microtome. This is of 
particular advantage when using small blocks or when serial sections 
are desired. While the original design was satisfactory in this re- 
spect, there were some undesirable defects. The most outstanding 
of these was the absence of any device to compensate for side motion 
when the sliding parts should become worn. 

The new instrument has a T-shaped bed made of cast iron. The 
moving parts are of bronze and are mounted on the upper surface of 
the bed within steel key-ways, and fastened by machine screws. One 
side of each key-way is fastened solidly to the bed by flat-head bright, 
machine screws. The opposite side is attached by cylindrical head 
screws which pass thru oversize holes permitting compensatory 
adjustments when side motion, occasioned by use, appears. The 
blades are made from suitable lengths of stainless steel strips which 
are ground and honed to a razor edge. These blades are noounted 
upon the blade carriers by means of set screws. The holes in the 
blades are also oversize to permit adjustments. The blade carriers 
are moved into position by means of finely threaded screws which 
have large knurled heads; the carriers are tapped and threaded to re- 
ceive these screws. 

The microtome pedestal is mounted in a sleeve which permits the 
paraffin block to be rotated thru 90 degrees. This insures squar- 
ing of the block so that the sections will spread evenly and without 
cracking when placed upon a warm stage or floated upon warm water. 
The sleeve in turn is mounted in a carrier which is attached to a brass 
plate by a single large shoulder screw. This permits the carrier to 
be oriented with reference to the blades. The whole assembly runs 
in the key way perpendicular to the blades. 

Stain Technology, Vol. 16, No. 2, April, 1941 
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Fig. 1 , Photograph of instrument with a paraffin block in position for trimming. 



TRIMMER FOR PARAFFIN BLOCKS 


G1 


It is advisable to trim the block by hand before using the trimmer. 
To facilitate this a hole with an accompanying thumb screw is drilled 
vertically on the back of the carrier. The pedestal can thus be held 
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Fig. 2. Working drawing showing all important dimensions. 


solidly and in a V(»rtical position while the block is being trimmed by 
hand. 

, A stainless steel mirror is mounted on the front of the instrument. 
This permits the operator to observe the position of the tissue in the 
block. 

The author wishes to express his appreciation to Mr. Carl Spriegle, 
instrument maker of the Georgetown University Department of 
Physics, for aid in construction. 





STAINING SCAB ACTINOMYCES IN POTATO 
TUBER TISSUES 

H. Larned Hutc^hins and B. F. Lutman, Vermont Agricultural 
Experiment Station, Burlington, Vt. 

Abstract. — Actinomyces hyphae imbedded in the middle lamellae 
of potato tuber cells may be stained in sections by the use of a 
modified Gram’s stain. The modifications are : a very strong (5%) 
solution of crystal violet in anilin oil; a 24-hour exposure to both 
the dye and the iodine solution; and a slow decolorization in absolute 
alcohol until no more color flows. 

Potato scab Actinomyces filaments may be readily traced in pieces 
of the thin skin stripped from small tubers, mounted whole in 10% 
glycerin without cover glass, allowed to dry for several days with 10% 
glycerin, with 50% glycerin finally added. The mycelium secretes 
its typical dark-brown pigment into the adjacent cell walls and can 
be followed. 

The location of the filaments in tuber sections presents such difficul- 
ties that no complete account has yet been given of the extent to 
which they penetrate the tubers, nor their location in the cells. 

Potato-infesting Actinomyces species are Gram -positive in the liv- 
ing portions of the mycelium; the dead regions are Gram-negative. 

Stains, such as Flemming’s triple, are not differential, in that they 
stain nucleus, cytoplasm, and cell walls, as well as any enclosed 
parasites. The desired stain will affect the parasite alone so that the 
plant tissues are left unstained. Gram’s stain offered possibilities 
since Actinomyces filaments from cultures retain the stain even after 
a long wash in 95% alcohol. Tests made on microtome sections of 
young potato tubers following the ordinary Gram method resulted in 
complete decolorization both of potato tissue and of any parasitic 
filaments, if the stain solution was that ordinarily used and if the 
time was the same or longer. 

A trial was then made of Jones’ method for Gram-positive bacteria.^ 
This method is really the triple stain plus the application of Gram’s 
iodine solution and a very strong gentian violet solution. Results 
with us were still unfavorable, the parasite seemed to decolorize as 
readily as the host tissues. The use of the strong gentian violet solu- 
tion of Jones’ stain was retained but with the following procedure. 

^Jones, F. R. Winter injury of alfalfa. J. Agr. Research, 37, 189-211. 1928. 

Stain Technology, Vol. 16, No. 2, April, 1941 
63 



64 


STAIN TECHNOLOGY 


Small potatoes preserved in 50% alcohol (or Allen-Bouin’s mix- 
ture) were imbedded in paraffin and sectioned about 8-10 fi thick. 
The mounted paraffin sections were handled as follows : 

1. Treatment with xylol, absolute alcohol, 95% alcohol, and then 
washing in water. 

2. Staining in the gentian violet (crystal violet) solution for 24 
hours. This solution was made as follows : 10 cc. of 95% alcohol and 
2 cc. of anilin oil were shaken thoroly and then 88 cc. of distilled water 
added. In this mixture, 5 g. of crystal violet (as small crystals as 
po.ssible) were dissolved. The solution was shaken thoroly, allowed 
to .stand for a day and then filtered. 



Fig. 1. Section of young potato tuber cork layer; Actinomyces filaments stained 
bl e, ho.st walls, colorless. X600. 


3. Washing in water to remove excess stain. 

4. Inunersion in Gram’s iodine solution (iodine 1 g., KI 2 g., dis- 
tilled water 300 cc.) for 24 hours. 

5. Washing in absolute alcohol until no more color flowed out of 
the sections. 

6. Immersion in xylol until no further color was drawn from the 
sections. If none appeared, the sections were mounted in Canada 
balsam dissolved in xylol. 
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This preparation of the solutions follows Rawlins’ directions* 
rather than those of Jones, who simply states, “the sections were 
stained according to Gram’s method as described in manuals of 
bacteriology except that each slide was dipped in water after im- 
mersion in the iodine solution to prevent the appearance of iodine 
crystals after dehydration.’’ 

Weigert’s Gram stain,* used for differentiation of Gram-positive 
bacteria in animal tissues, one part of anilin oil to two parts of xylol, 
was tried; but the action was so rapid that all gentian violet was re- 
moved. It could not be poured on and off the sections without com- 
plete destaining. Decolorization in absolute alcohol required up to 
an hour which gave an opportunity to control its action. 

The results were satisfactory in the large majority of trials. Two 
difficulties were encountered: (1) A complete bleaching of the sec- 
tions, altho the cells were infected; cause still undiscovered. (2) 
Gentian violet continued to run in small amounts into the balsam, 
altho decolorization had been apparently complete in absolute al- 
cohol, making the balsam .surrounding the sections a faint purple. 
The organisms could, however, be seen clearly differentiated in the 
tuber cell walls. 

In the be.st preparations the organisms were a deep, bluish-black 
with the host cell walls unstained. The walls of the cork layer had a 
faint yellow tinge and could be readily seen without a counter-stain, 
so none was used. 

The hyphae of the organism push their way thru the middle 
lamellae of the potato cells, as has been noted by other inve.stigators 
and as can be readily seen in views of surface mounts. In stained 
sections, this relation of potato cell walls to the hyphae is not So clear; 
.stained portions seem to be cell walls but are really the enclosed 
hyphae; while unstained portions occur where the hyphae have 
twisted out of focus or the branches of the hyphae inside the walls 
have been cut off in sectioning. 

The hyphae vary considerably in diameter and some are so fine as 
to be almost on the line of visibility with the oil immersion lens. 
These very fine filaments decolorize if the destaining is carried too 
far while the larger ones retain their color. The composition of the 
enclosing potato cell walls has also an effect on the rapidity of the de- 
staining process. Cork walls are relatively impermeable and the 

’Rawlins, T. E. Fhytopathological and Botanical Research Methods. Wiley, 
New York. 1988. 

•Weigert, C. tlber eine neue Methode *ur Farbung von Fibrin und von Micro- 
organismen. Fortzchr. d. Med., 5, 228-32. 1887. 
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rather large hyphae enclosed in them make destaining rather slow. 
The cellulose walls of the body of the tuber do not protect the delicate 
hyphae enclosed and destaining is more rapid. The consequence is 
that a single preparation is very likely to be better either for the large 
hyphae imbedded in the cork cell walls or for these deeper in the tuber, 
altho preparations may be obtained where all Actinomyces hyphae re- 
tain a brilliant color. 



EFFECT ON TISSUE VOLUME OF VARIOUS METHODS OF 
FIXATION, DEHYDRATION, AND EMBEDDING.' 

Robert E. Stowell,^ Department of Anaiomy, Stanford 
University, California 

Abstract. — A new indirect method is described for following 
volume changes of homogeneous pieces of tissue during fixation, 
dehydration and embedding, and area changes during sectioning, 
staining and mounting. Pieces of rabbit kidney cortex were com- 
pared after fixation in Destin’s, Orth’s, Petrunkevitch’s cupric- 
paranitrophenol, Bouin’s, SUSA, Zenker-formol, 10% formalin in 
distilled water, formalin in saline, Bturke’s pyridine formalin, CaCOs- 
neutralized formalin, MgCOs-neutralized formalin, Bensley’s vacuum 
distilled neutral formalin in distilled water, and Bensley’s neutral 
formalin in saline ; during dehydration in ethyl alcohol, dioxan, and 
tertiary butyl alcohol and clearing in xylol and chloroform; and after 
infiltration and embedding with parowax, with parafiin-nitrocellulose 
double embedding technic, with hot nitrocellulose, and with cold 
nitrocellulose. The H-ion concentration of these fixatives was 
followed during tissue fixation. 

Altho all fixatives showed specific differences, SUSA and Bouin’s 
gave the best general results and neutral formalin mixtures, es- 
pecially pyridine-formalin, the poorest. Isotonic saline was found 
superior to distilled water as a formalin diluent, reducing tissue 
swelling during formalin fixation. Reagents producing marked de- 
creases in tissue volume render such tissues less susceptible to 
shrinkage dtuing subsequent procedtures. Shrinkage of tissue dur- 
ing dehydration and infiltration with hot parafiSn may exceed that 
produced by fixation alone. Excessive heat causes tissue distortion 
and shrinkage. Infiltration with hot paraflBn causes considerable 
shrinkage, with hot nitrocellulose less, and with cold nitrocellulose 
the least shrinkage. 

In the preparation of microscopical sections living tissues undergo 
certain changes. These vary with different methods employed. The 
following experiments were undertaken to compare some of the main 
factors concerned in these changes. 

’Appreciation is expressed for the suggestions of Professors H. Kirkman and J. £. 
Markee of the Department of Anatomy and Mr. J. G. Beckerley of the Department of 
Physics at Stanford University. 

*At present at the Barnard Free Skin and Cancer Hospital, St. Louis, Missouri. 
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Methods op Volume Determination 

For the studies on changes in tissue volume, the cortex of rabbit 
kidney from which the capsule had been stripped was cut into pieces 
about 0.5 X 0.5 X 0.3 cm. By using small pieces of this tissue, com- 
plete, uniform, and rapid penetration of fluids was obtained. The 
change in volume of the tissue was determined indirectly by observ- 
ing the change in area of one surface of the block. With an unaltered 
optical system (Fig. 1) consisting of a low power compound microscope, 
giving an initial magnification of ten diameters, and a camera lucida, 
successive tracings were made of the same surface of the tissue block 



Fig. 1. Apparatus for indirect volumetric comparisons. 

barely covered by different fluids. To minimize and standardize 
the spherical aberration, the block of tissue was centered and oriented 
in the optical field in the same position each time with the assistance 
of an eyepiece micrometer and a mechanical stage which held a glass 
plate upon which rested the dish of fluid with the immersed tissue. 
To improve the definition of the camera lucida image, the drawings 
were made with white pencil upon black paper. The area of the 
tracings was found with the aid of a planimeter, and a volume factor 
for determining the volume change for any given piece of tissue was 
obtained by taking the area reading of the planimeter to the 3/2 
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power. It is desirable to convert the area readings to a volume factor 
because the changes in area are not the same as the changes in the 
volume. 

Since for valid results, changes in the tissue block dimensions must 
be uniform, care was taken to use only blocks which did not change 
in shape. The constancy of the optical system was checked fre- 
quently by making tracings of a standard object. Changes in the 
thickness of the tissue blocks resulted in changes in magnification of 
the optical system due to the variation in distance from the objective 
lens to the tissue block. Consequently, at the conclusion of the ex- 
periment the thickness of the firm tissue blocks was determined with 
fine calipers, and previous area readings corrected accordingly. The 
thickness of the tissue at previous area readings was found by using a 
nomograph solving the equation, log Ai/log A 2 = log TiVlog T^^ in 
which A refers to area and T to thickness of the tissue, with the sub- 
script numbers designating the various area readings. Ti-^T:^ gave 
the change in tissue thickness. The variation in magnification per 
millimeter change in thickness was found by experimentally altering 
the distance from the objective to the object. Usually three area 
tracings were made of each of two to five comparable tissue blocks at 
each stage of the experiment and the average of two or three plani- 
meter determinations of each of the six to fifteen tracings taken as 
the area. 

The indirect method of determining volume change is especially 
adaptable to use upon small pieces of homogeneous tissue for which 
accurate direct volume determining apparatus is not available. 
Tarkhan (1931) and others have mentioned the fact that if tissues are 
permitted to dry between fluid changes, they show a greater shrink- 
age. With this method the tissues are always covered by the proper 
fluid, and volume comparisons can even be made in melted paraffin, 
celloidin, balsam, or any other clear or semi-clear liquid or solid 
medium. By keeping the covering media at a constant, minimal 
thickness, it is not necessary to make a correction for differences in 
refractile properties of the media. The coefficient of variability was 
2.80 for the volume changes of twelve pieces of tissue (Fig. 3; No. 1,2, 
6, and 7) during formalin fixation. 

Comparing the newly presented indirect method of volume de- 
termination with the direct method using displacement by tissues of 
fluid in a burette, four pieces of rabbit kidney cortex were found to 
have volumes, as compared with their fresh volumes, of 140zli3% 
after fixation in 10% formalin, of 102it:12% in 70% alcohol, and of 
60=h6% after embedding in parowax. Volume values were taken 
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from the average of two separate burette readings, which checked 
within 0.02 cc., the volume of the fresh block varying from 0.14 cc. 
to 0.30 cc. A repetition of the determination for the average volume 
of five pieces of fixed tissue checked within 1%. 

The kidney cortex after removal from the rabbit was kept in fresh 
rabbit serum for the short time before the camera lucida tracings of 
the fresh tissue blocks could be completed. The experimental work 
on volume was conducted in two separate parts, the second being 
performed several months after the first, using tissues from a different 
animal and different reagents; hence the two parts are not directly 
Comparable. All tissue samples for each part of the experiment were 
taken from the same animal to insure uniform consistency. 

2. pH Changes of Fixing Fluids During Tissue Fixation 

Several freshly excised pieces of dog kidney totaling about 2.5 cc. 
were weighed to within 0.02 g. and placed in twenty times their 
volume of fixative in chemically clean glass-stoppered vials. The 
pH-values of fixing fluids (Table 1) were taken with a glass electrode 
just before the tissues were dropped into them, at intervals during 
fixation, and, in some cases, for 6 months subsequently. 

During formalin fixation the changes in pH were greatest within 
the first 5 hours. During the first 48 hours the pH-value of all 
solutions tended to approach a common median point, probably the 
reaction of the tissue, altho the solution containing pyridine had the 
greatest buffer capacity and was altered least. After several days, 
however, the pH-value of all solutions started to fall slightly, probably 
from the breakdown of the formalin to give acidic compounds such as 
formic acid. , 

Zenker-formol and Orth’s fixatives .showed a moderate increase in 
pH. SUSA, Bouin, and Destin* showed relatively little change in 
their low pH-values. 

3. Volume Changes During Various Fixations 
AND Dehydrations 

In the first part of the experiment on changes in tissue volume, the 
results of which are shown in Table 3 and Fig. 2, several samples 
were fixed in each of the following fluids: Petrunkevitch’s No. 2 
cupric-paranitrophenol, Bouin’s, SUSA, Destin’s, Orth’s, Zenker- 
formol, and 10% formalin, dehydrated thru the alcohols to xylol, and 
embedded in parowax. Formalin-fixed groups were also dehydrated 
and cleared by each of the tertiary butyl alcohol, chloroform, and 

'Dustin (?). Formula used in this study was taken from McClung, "Microscopical 
Technique," second edition. 



7* 


STAIN TECHNOLOGY 


dioxan methods. To get maximal effects of the various agents, the 
tissues were left for what was considered to be an ample length of 
time in each solution. 

The tissue blocks were treated separately according to the following schedules. 
Tissues, after 16 hours in Petrunkevitch’s fixative, were washed in 70% alcohol. 
After 18 hours in Bouin’s, the tissue was transferred directly to 70% alcohol and given 
several changes. After 6 hours in Heidenhain’s “SUSA*’ fluid, the tissue was washed 
in 70% alcohol. Tissue was fixed 7 days in Destin’s fluid, washed 2 hours in distilled 
water, and upgraded to 70% alcohol. Following 5 days fixation in Orth’s fluid, the 
tissue was washed 24 hours in running water and dehydrated to 70% alcohol. Samples 
were fixed 6 hours in Zenker-formol, washed in running water 16 hours, and upgraded 
to 70% alcohol. Following 48 hours fixation in 10% Merck’s “neutral” formalin in 
distilled water, the tissues were washed 3 hours in running water and dehydrated to 
70% alcohol. All tissues were left 24 hours or longer in 70% alcohol before further 
dehydration. 


Table 2. — Tertiary Butyl Alcohol Dilution Table (After Johansen) 




Percentages of TBEA 



70% 

85% 

95% 

100% 

Distilled water .... 

95% ethyl alcohol 

80 cc. 

50 cc. 

15 CC. 

50 cc. 

45 cc. 


Tertiary butyl alcohol 

Absolute ethvl alcohol 

20 cc. 

35 cc. 

55 cc. 

75 cc. 

25 cc. 


The samples which were to go thru xylol were left 10 hours in 85% alcohol, 12 hours 
in 95% alcohol, a total of 4 hours in three changes of absolute alcohol, 1 hour in equal 
parts of absolute alcohol and xylol, a total of 3 hours in three changes of xylol, and 12 
hours in xylol saturated with parafiSn at 38°C. Tissues infiltrated with paraffin by 
the chloroform method were treated in the same way except that chloroform was sub- 
stituted for xylol in the above mixtures. Samples were transferred from 70% alcohol 
to three changes of dioxan totaling 10 hours and then into a mixture of equal parts of 
dioxan and parowax for 12 hours at 50®C. 

The tertiary butyl alcohol (TBA) schedule (table 2) provided for 24 hours in 70% 
tertiary butyl and ethyl alcohol (TBEA) mixture following transfer from 70% ethyl 
alcohol, 2 hours in 85% TBEA mixture, 2 hours in 95% TBEA, 2 hours in 100% TBEA, 
a total of 4 hours in three changes of pure TBA, 1 hour in a mixture of equal parts of 
TBA and paraffin oil, and then infiltration with parowax. This was done in the method 
suggested by Johansen (1940) by immersing the tissues in sufficient TBA-paraffin oil 
mixture on top of melted parowax, three-fourths filling shell vials which had been cooled 
enough to solidify the parowax. The vials were placed in the oven at 50°C. for 12 
hours, and the tissues slowly settled as the parowax melted, thereby giving a gradual 
infiltration with parowax. The tissues were subjected to slightly greater heat than 
usual so as to show the shrinking effect of the heated reagents. All tissues during in- 
filtration with parowax )vere given four changes of pure parowax totaling 5 hours at 
52X’. and then embedded. 

The TBA had a flash point of 70®, melting point of 17.5®C, and was obtained from 
California Botanical Materials Co., 787 MelviHe Ave., Palo Alto, Calif. The dioxan 
was from General Biological Supply House, Chicago, 111. 
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4. Volume Changes with Various Formalin 
Fixations and Embeddings 

In the second part of the experiment on changes in tissue volume, 
the results of which are shown in Table 4 and Fig. 2, three samples 
were fixed in each of the seven following fiuids : 10% formalin in dis- 
tilled water, 10% formalin in 0.9% aqueous NaCl, as suggested by 
Mann (1902, p. 92) and Carleton (1922), Burke’s (1933) pyridine 
neutralized 25% formalin, CaCOs-neutralized 10% formalin, MgCOs- 
neutralized 10% formalin, Bensley’s (1938, p. 43) neutral 10% 
formalin, and Bensley’s neutral 10% formalin in 0.9% sodium 
chloride. Samples of formalin fixed tissue were embedded by each 
of the parowax, double embedding, hot nitrocellulose, and eold 
nitrocellulo.se technics. 

The nitrocellulose used was made by Hercules Powder Company, Parlin, New 
Jersey and was labeled R. S. \'2 second, viscosity 3/20. Altho “neutral” reagent 
formaldehyde of Merck & Co., Rahway, New Jersey, was used in the first part of the 
experiment, in the second part the C.P. analyzed formaldehyde of J. T. Baker (Chemical 
Co., Phillipsburgh, New Jersey, was used as a stock solution. The same schedule for 
formalin fixation, alcohol dehydration, xylol clearing, and parowax infiltration and 
embedding was followed in all experiments. In the double embedding schedule tissues 
were dehydrated into absolute alcohol by the standard method and left in equal parts 
absolute alcohol and ether for 18 hours. After being transferred to 5% nitrocellulose 
for 3 days, they were put into a mixture of equal parts of 10% nitrocellulose and pure 
clove oil for 24 hours. The tissues were then dropped into two changes of chloroform 
of one-half hour each, into benzol for one hour, and then into benzol saturated with 
parowax at 38°C. for 15 hours. Infiltration was completed by four changes of paro- 
wax totaling 5 hours at 52°C. 

In the hot nitrocellulose technic tis.sues were run thru absolute alcohol and ether 
as for double embedding and then thru three grades of nitrocellulose at 5fi°C^ accord- 
ing to the specifications of Koneflf and Lyons (1937) except that the times in the solu- 
tions were doubled because of the size of the tissues and the desire to permit ample 
time for determining the effects of the hot nitrocellulose. 

With the cold nitrocellulose schedule, the tissues were upgraded thru absolute 
alcohol and ether as for double embedding and then thru solutions of 5, 10, and 20% 
nitrocellulose with 3 days in each. Tissues were embedded in 20% nitrocellulose, ex- 
posed to chloroform vapor for 2 hours, immersed in chloroform for 4 hours, and stored 
in 80% alcohol. 

Using a modification of the apparatus shown in Fig. I, in which the 
objective stage was moved to maintain the object surface at a con- 
stant distance from the objective lens despite the varying depth of 
the object, the area of the cut surface of one nitrocellulose block (Fig. 
2, No. 2) was compared with that of the last three 16/x sections cut 
from it. Under standard optical conditions, as compared with the 
area of the block surface covered with 80% alcohol and a cover slip, 
the cut sections showed an area of 92it0% in 80% alcohol, of 82db0% 
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Table 3. — Avebage Volume Pebcent, as Compared with Fresh Tissue, of 
Rabbit Kidney During Fixation, Washing, Dehydration and Clearing, 
AND Pabowax Infiltration and Embedding 

(The number of samples in each group is shown in parentheses. The variation is 
expressed as the difference l>etween the average volume percent and the 
greatest deviation from the average) 


Procedure Fixed Washed Tissue in Cleared Embedded 

(see p, 72) tissue tissue 70% ale. tissue tissue 


Petrunkevitch-xylol 117=4=2(3) 130=tl(3) 79=hl(3) 64db4(3) 

Bouin-xylol 86±1(2) 82±0(2) 71 ±3(2) 63±2(2) 

SUSA-xylol 82±2(4) 83±4(4) 70±8(4) 58±2(4) 

Destin-xylol* * 104±3(3) 102±2(3) 91 ±3(3) 71±2(3) 56±4(3) 

Orth-xylol 71 ±3(3) 67±3(3) 69±2(3) 64±1(3) 55±3(3) 

Zenker-formol-xylol . . . . 70±4(4) 68±4(4) 61 ±5(4) 54±4(4) 47±l(4) 

10% formalin TB A 129±2(3) 125±3(2) 78±2(3) 68±2(3) 60±3(3) 

10% formalin-chloroform 133±2(4) 85±4(4) 74±3(4) 58±5(4) 

10%formalin-xylolt.... 134±4(4) 126±1(2) 82±4(5) 64±2(4) 56±3(5) 

lOQ^ 


*Destin-xylol: in xylol-parowax, 67±1(2); in parowax 1^ hr. at 52° C., 63 ±1(2); 
in parowax 5 hr. at 52° C., 60±1(2). 

tl0% formalin- xylol: in absolute alcohol, 74±4(5); in parowax 5 hr. at 52° C., 
57±3(3). 



Figure 2 
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in xylol after staining the sections without fastening to slides, and of 
82ili0% after being mounted 16 hours in neutral balsam at 40®C. 

A similar comparison between a block of formalin-fixed par o wax- 
embedded kidney and five 8/i sections cut from^it did not show any 
significant change in area. By the same method a decrease in area 
of 28db0% was found in comparing three 3/x mounted stained sections 
of Destin-fixed, TBA-dehydrated rat kidney with their block em- 
bedded in 62® paraffin. The tracings showed twice as much decrease 
in width as in length suggesting that compression during sectioning 
was an important factor, altho it was not evident macroscopically or 
microscopically. 

Sections, Sji thick, were cut at 25-28®C. from all groups of three 
comparable blocks in the first part of the experiment and in the sec- 
ond part from single, promptly fixed pieces submitted to each sep- 
arate schedule, eliminating any difference in the microscopic picture 
due to varying delay before fixation. Altho several months elapsed 
between the time the tissues in the first part of the experiment were 
embedded and the time they were sectioned, all other blocks were 
sectioned a few days after embedding. Care was taken thruout the 
work to seal all blocks not being used by dipping in liquid parowax. 

The relative ease with which about fifteen sections could be cut at 
a uniform speed from blocks previously trimmed and oriented for 
ready sectioning, was studied, especial attention being paid to the 
sound produced by the microtome knife passing thru the tissue. 
Since these small, well infiltrated tissues cut without difficulty, a 
somewhat dull knife was used in an attempt to detect maximal dif- 
ferences in sectioning and in tissue hardness. Since Aumonier 
(1938), in studying the distortion of tissues by sectioning, found the 
sharpness of the knife to be the chief variable, numerous blocks were 
sampled at the same place on the knife so that the sharpness of the 
knife would be relatively uniform. 

To eliminate personal bias in judging ease of sectioning or the 
microscopic picture, blocks were assigned numbers and their identity 
obscured until the final results were tabulated. This comparison be- 
tween blocks was repeated, varying the order of sectioning, so that 
each block was tested three times and rated according to ease of 
sectioning. Results for each method of treatment were averaged and 
arbitrarily divided into fairly distinct groups (Table 5). 

Sections from each of the paraffin blocks were mounted and stained 
simultaneously in the same staining dish with Harris’ hematoxylin 
and eosin and with Heidenhain’s azocarmine modification of Mallory’s 
triple connective tissue stain (Mallory, 1938). Sections were cut 
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Table 4. — ^Average Volume Percent, as Compared with Fresh Tissue, of 
Rabbit Renal Cortex During Formalin Fixation, Alcohol-Xtlol 
Dehydration, and Embedding 

XThe number of samples in each group is shown in parentheses. The variation is 
expressed as the difference between the average volume percent and the 
greatest deviation from the average) 


Procedure 
(see p. 73) 


Fixed 

tissue 


Tissue in Absolute 
70% ale. alcohol 


Formalin-cold-nitrocellu- 

lose 

Formalin-hot-nitrocellu- 

lose 

Bensley’s neutral forma- 

lin-parowax 

CaCO., neutralized for- 

malin-parowax 

MgC 03 neutralized for- 

malin-parowax 

Formalin-parowax 

Formalin double-embed- 
ding 

Bensley’s neutral forma- 
lin in saline-parowax . . . 
Formalin in saline-paro- 
wax 

Burke’s pyridine-forma- 
lin-parowax 


H0±4(3) 

108±2(3) 

140±*(3) 

105±2(3) 

166±7(3) 

11B±5(3) 

148dt2(3) 

108±2(3) 

14«±5(3) 

143±2(3) 

105±2(3) 

109±8(3) 

141 ±5(3) 

104±3(3) 

130±6(3) 

93±4(8) 

11»±0(3) 

87±4(3) 

170±0(2) 

7S±2(3) 


98=fcl(3) 

94±1(3) 


97±2(3) 


Tissue in 
benzol 


88d=3(3) 


Embedded 

tissue 


92±2(3) 

79=b4(3) 

74=b2(2) 

72=b2(3) 

68±3(3) 

68±4(3) 

68db4(3) 

64±2(3) 

55d:2(3) 

48d=g(3) 
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from the nitrocellulose blocks at 16, 12, and 8ju and stained similarly. 
The sections stained by each method, identified only by number, were 
carefully studied and graded (Table 5). In many cases tissue sub- 

Toble 5 — A comparison of the overoge hordness of tissue blocks ond stoining properties, fixation ond differentiol 
shrinkage based (A) on three observotions on eoch of three comporable mounted sections of rabbit kidney fixed 
and dehydrated by the various methods i ond (6) on six observotions on one mounted section eoch of robbit 
kidney fixed in vorious formalin solutions ond embedded by different methods. 

For eoch method the hordness of tiMUt was overoged from three seetionines of eoch of three eomporoble blocks 
in (A) ond for three sectionings of one block in VB). H B E is for Hemotoxylin ond Eosin end MAx for Mallory axon stain. 
Becouse of differences in technique sections stoined ond cut in nitrocellulose ore net eomporoble with porowox embedded 
meter iQl 
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jected to the same schedule held the same rank within each group 
thruout all six or nine total repeated testings. Results were checked 
by the independent rating of a competent cytologist. 

Altho the tissue fixed in Petrunkevitch’s fluid stained well, the 
nuclei appeared swollen and showed less distinct chromatin. This 
fixation gave the softe.st blocks for cutting. Bouin and SUSA gave 
the best all around results, altho their cytoplasmic fixation, especially 
Bouin’s, was not so good. Their picture with Mallory-azan was the 
most brilliant. SUSA-fixed kidney showed the least differential 
shrinkage between glomerular loops and Bowman’s capsule. By 
their distinctive glomerular picture in which the hyalin base of the 
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capillary loops stood out clearly and relatively distended, Destin- 
fixed sections were readily identified. Kidney fixed in Orth’s fluid 
tended to stain diffusely with anilin blue. Tissues dehydrated with 
dioxan in all instances stained slightly poorer than formalin-fixed 
kidney dehydrated by other methods. Longer staining with Mallory- 
azan of formalin-fixed sections improved the connective tissue stain- 
ing, but not the nuclear and cytoplasmic differentiation. Kidney 
fixed in neutralized formalin mixtures showed the poore.st Mallory- 
azan staining in all respects and poorer cytoplasmic pictures than the 
more acid formalin solutions. The use of normal .saline instead of dis- 
tilled water as a formalin diluent improved cytoplasmic fixation, altho 
the tissue was somewhat harder for sectioning. Kidney fixed in 
Bensley’s neutral formalin in distilled water showed an especially 
poor cytoplasmic fixation, but the glomerular picture with clear, open 
capillaries was definitely superior, resembling Destin-fixed glomeruli. 
The formalin-double-embedding schedule gave results equal or 
slightly superior to formalin-parowax in most respects, altho it gave 
.slightly more glomerular shrinkage. Burke’s pyridine formalin 
gave bizarre cytoplasmic swelling, which almost filled the proximal 
convoluted tubules. 


5. General Discttssion 

FIXATION 

The .studies of the fixing agents reported in the literature show con- 
siderable variation in results. This is explained in part by the use of 
different tissues, of various sized blocks, of different schedules, and 
of reagents of not exactly the same composition. 

Hirsch and Jacobs (1926) concluded that various chemical anti 
physical properties of a fixative are more important than its mole- 
cular concentration. Altho the present results tend to confirm this 
finding, formalin solutions in isotonic saline were in general equal or 
superior to hypotonic formalin fixing solutions. Altho formalin 
solutions in saline gave less initial tissue swelling during fixation, the 
reaction of subsequent dehydration and embedding reagents pro- 
duced shrinkage nearly equal to that of formalin without saline so 
that the total final shrinkage with saline was greater. This greater 
tissue shrinkage and density may explain in part the increased hard- 
ness on sectioning. 

Burke (1931) has discussed the importance of H-ion concentration 
and the various methods of neutralizing formalin fixatives. Altho, 
as claimed by Burke, pyridine-formalin has better buffering and shows 
less diange in pH during fixation, ft' gave outstandingly poor micro- 
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scopic results upon the kidney. Authorities differ as to the most de- 
sirable pH for formalin fixing solutions. Jacquiert (1930) working 
with snail hermaphrodite gland concluded that the best fixation is 
produced at pH-values much lower than those corresponding to the 
different isoelectric points of the various cellular elements. Manstein 
(1934) left mouse tissues, including kidney, in phosphate buffer solu- 
tions for 24-48 hours at various temperatures. The karyolytic and 
staining changes in the nuclei became much more pronounced as the 
reaction of the buffers was varied from pH 5 to 8. The present re- 
sults show that, in general, ordinary acid formalin is superior to 
neutralized formalin for fixation of tissues such as kidney, altho on 
other tissues and for special purposes this might not be true. Most 
authors have their own preference as to the most desirable type of 
neutral formalin and it is very likely that each may have slight ad- 
vantages. Generally, of the neutral mixtures tried, MgCOa-neu- 
tralized formalin, followed closely by CaCOs-neutralized formalin, 
gave the best results. 

Sato (1931, I) reported that the higher th<-' pH-value of the tissue 
the more the swelling. The present results for change in gross vol- 
ume also show the same thing, with the exception of CaCOg- and 
MgCOg-neutralized formalin. 

These studies show that for rabbit renal cortex “formalin shrink- 
age” is not caused by the fixative, as claimed by some, but by the de- 
hydration and embedding. Several writers have stated that formalin 
does not seem to fix tissue proteins well, thus permitting alteration 
by subsequent reagents. For this reason, formalin-fixed tissues were 
chosen for a comparative dehydration and embedding study^ Such 
tissues show extreme swelling and shrinking and give a poorer, more 
distorted microscopic picture than do tissues showing less extreme 
volume changes such as those fixed in SUSA, Bouin’s, or Destines 
fluids. 

Since the renal cortex is made up of cellular and connective tissue 
elements which react differently to different reagents, as shown by 
Tarkhan and others, a reagent such as formalin would be expected 
to cause great differential shrinkage and distortion within the tissue. 
This was confirmed microscopically, since glomerular shrinkage was 
most marked with formalin fixed tissues. The fixative which pro- 
duces the least volume change does not, however, necessarily give the 
best microscopical picture, for Zenker-formol, which caused the 
greatest shrinkage, is widely used because of its excellent cytoplasmic 
preservation. The most distinctive changes in the microscopic pic- 
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ture and gross volume were due to differences in fixation rather than 
dehydration. These experiments confirm the statements of others 
that tissues shrinking greatly during fixation tend to show less change 
under subsequent shrinking conditions. 

DEHYDEATION AND CLEARING 

Dioxan, which recently has been hailed by some as the answer to 
all tissue dehydration difficulties, caused 35% shrinkage during 
parowax infiltration, which is 3^ ti m es the shrinkage during infiltra- 
tion after xylol and 5 times the shrinkage during infiltration after 
TBA. It is possible that less shrinkage might have resulted if the 
tissue had not been dehydrated to 70% alcohol for purposes of com- 
parison before going into dioxan or if the dioxan used had been dried 
over CaCU before use, as recommended by some authorities, but not 
mentioned in some articles on dioxan. The dioxan used was supposed- 
ly free from water and satisfactory for tissue dehydration purposes. 
Johansen (1937) is one of the few writers to condemn, for other than 
toxicological reasons, the indiscriminate use of dioxan. He mentions 
that some brands contain at least 10% of water and other impurities 
which may produce poor paraffin infiltration and shrinkage. 

Seki (1937, II) gave experimental evidence for the sluggish pene- 
tration and shrinkage effects of dioxan. Upon cow liver, spleen, and 
tendon, the measured gross shrinkage after dioxan was much greater 
than after ethyl alcohol. The results given here check with his ob- 
servation that altho xylol .shrinks tissues more than dioxan, in going 
into hot paraffin the final shrinkage is greater in dioxan treated 
tissue. 

A block of formalin-fixed, dioxan-dehydrated kidney infiltrated in 
dioxan-parowax at 34®C. shrank less and was twice as soft for section- 
ing than were two comparable blocks left in the same mixture at 
50®C., altho their microscopic pictures were similar. 

The changes from 70% alcohol to xylol produced twice as much 
shrinkage as the transition from 70% alcohol to TBA, dioxan, or 
chloroform, all of which produced similar degrees of change. Chloro- 
form permitted more change than xylol while the tissues were being 
infiltrated with parowax, but this may be explained partially by 
the greater initial shrinking action of xylol, thus permitting less 
shrinkage by the hot parowax subsequently. The least shrinkage 
in passing from 70% alcohol to final embedding and also in passing 
from complete dehydration to final embedding was obtained with 
TBA. After experience with all four methods of dehydration em- 
ployed, it has been found that ethyl-alcohol-chloroform and especially 
TBA dehydration give the most satisfactory results in general micro- 
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technical work both in ease of sectioning and in final microscopic 
quality of tissues. Xylol has been the most unsatisfactory. Other 
things being equal, it is desirable to get minimal tissue shrinkage dur- 
ing fixation, dehydration and embedding. 

EMBEDDING 

A comparison of embedding methods shows comparable gross 
shrinkage with parowax and with parowax-nitrocellulose, less shrink- 
age with hot nitrocellulose, and slight shrinkage with cold nitrocellu- 
lose. Excessive heat, whether in nitrocellulose, dioxan-parowax, or 
especially in parowax, causes tissue shrinkage and should be avoided. 

In cooling from 59® to 20®C., 500 cc. of parowax was found to de- 
crease 14.3% in volume. The paraffin, in shrinking more than the 
tissue, must exert a compressing force upon it. Since during em- 
bedding celloidin itself may be observed to shrink slightly, one would 
expect the embedded tissue, as observed in the experiments with 
nitrocellulose, also to shrink slightly. 

MK^ROHC^OPIC SEC^TIONS 

Embedded tissue has not necessarily reached its maximum capacity 
to shrink, so that in sectioning it may be further distorted, and sub- 
sequent heat, staining, dehydration, and clearing agents, which 
caused change in the volume of the tissue block, may result in still 
further change in the fragile section of tissue. Such changes occur 
during the sectioning and dehydration of nitrocellulose embedded 
sections; this has also been shown by Sugita (1917). 

Aumonier (1938) found that thinner sections and “wax” of higher 
melting point gave greater shrinkage of tissues during cutting and 
fixing sections to the slide. This agrees with the present observation 
of shrinkage in thin sections embedded in hard paraffin while thicker 
sections in soft parowax, which were allowed only 30 seconds to 
straighten over water on a warming plate at 39®C., showed no area 
change. Sugita (1917, p. 523) also mentioned the importance of 
temperature while stretching paraffin ribbon and observed that, 
while at the melting point the section size was unaltered, excessive 
heat produced much expansion followed by sudden contraction to 
less than the original size on cooling. Since he was unable to detect 
an increase in width to compensate for the loss in length, Aumonier 
concluded that his sections must have increased in thickness. Con- 
versely, altho cut celloidin sections can change in size in all directions, 
paraffin sections fastened relatively firmly to the slide by albumin 
would be free to change chiefly in thickness. Since the supporting 
paraffin for the section of tissue is removed before staining, reagents 
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should tend to shrink it more than in the case of tissue still supported 
by celloidin. 

Generalized conclusions drawn from the specific volume changes re- 
ported in this paper should be made with caution, since these changes 
may be altered readily by differences in the composition and size of 
the tissue used, by the procedure followed, and by the reagents em- 
ployed. 

6. Conclusions 

1. The indirect method described in the text has been found satis- 
factory in following volume changes of homogeneous pieces of tissue 
during fixation, dehydration and embedding, and area changes during 
sectioning, staining and mounting. 

2. The changes in H-ion concentration of fixing fiuids and the 
great variability of microscopic and volume changes produced ui)on 
rabbit kidney by the action of certain fixatives, dehydration and 
clearing agents, and embedding methods were determined (Tables 1, 

4, 5 and Fig. 2, 3). 

3. Altho all reagents showed specific differences on rabbit kidney, 
SUSA and Bouin’s fixatives yielded the best general results; and 
neutral formalin mixtures, especially pyridine-formalin, showed the 
poorest. The use of isotonic saline diluents slightly improved form- 
alin fixation. Ten percent formalin fixation does not necessarily 
shrink tissues, but as shown with rabbit kidney cortex, it may cause 
substantial swelling. 

4. Reagents producing marked decreases in tissue volume render 
such tissues less susceptible to further shrinkage during subsequent 
procedures. Shrinkage of tissue during dehydration and infiltration 
with hot paraffin may produce more shrinkage than fixation alone. 

5. Excessive heat causes tissue distortion and shrinkage. In- 
filtration with hot paraffin causes considerable shrinkage, with hot 
nitrocellulose less, and with cold nitrocellulose the least shrinkage. 
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A CONVENIENT COOLING METHOD IN 
PARAFFIN SECTIONING 

A. M. ScHKCHTMAN, Department of Zoology^ University of 
California at Los Angeles^ Calif, 

The cooling of the paraffin block in the preparation of microscope 
slides is most commonly done with a refrigerator, ice or ice water. 
During the past year wt‘ have utilized CO2 for this purpose, and have 
found it superior on the whole to the above methods because it does 
away with dripping water, requires no refrigerator, and is more rapid. 
Refrigerators and ice have never oflEered a really satisfactory solution 



Fig. 1 . Sketch of Cooling Apparatus. 

(A) Screw which serves to clamp the metal strip (B, G) to the microtome. (C, 
C') Copper tubing, supported by a burette clamp (D), and connected to a length 
of rubber tubing (F). (H) Paraffin block. (K) Knife. 

to the problem of cutting serial sections. Unless comparatively few 
sections are to be cut, the block soon becomes warm, and this means 
the loss of some sections, if the block is removed from the microtome 
for further cooling. With the device described below, the block may 
be cooled down as frequently as one desires without disturbing its 
initial orientation in the microtome. We have found the device so 

Stain Technology, Vol. 16, No. 2, April, 1941 
85 




S6 


STAIN TE€HNOIX)GY 


easy to use that it has supplanted the refrigerator and ice for all our 
paraffin sections whether serial or not. 

The device, shown in the accompanying figure, is exceedingly 
simple. A strip of metal about one-eighth inch thick and one inch 
wide is bent as shown at B and G so as to fit snugly over the casing of 
the microtome. We happen to use a Spencer (820) microtome so that 
only two right-angle bends are necessary. At one end of the metal 
strip a screw (A) permits tightening against the side of the microtome. 
A common burette clamp (D) is attached to the band of metal and 
supports a piece of one-fourth inch (outside diameter) copper tubing 
(C). Copper tubing of this diameter is suitable for paraffin blocks 
up to approximately one-fourth inch in diameter. For larger paraffin 
blocks the end of the copper tubing (C') should be spread out, so 
that the entire block is covered by a fiow of gas. A length of rubber 
tubing (F) leads to the needle valve on a tank of CO 2 gas. The needle 
valve is supplied free of charge by the eompany dispensing the CO 2 
gas. 

The paraffin block (H) is fixed as usual onto the microtome and 
raised to the highest position possible. The clamp at D is then ad- 
justed so that the nozzle of the copper tube (€') is about one-eighth 
inch above the paraffin block. The earbon dioxide is now turned on, 
allowed to fiow slowly for about one-half minute, then in a strong 
stream for about one to two minutes. This cools the knife (K) as 
as well as the block itself. The gas is now shut off and sectioning may 
begin. If the block appears insufficiently cold at any time, it is only 
necessary to bring it up to its highest position and again turn on the 
gas. 

We have used this method in cutting adult tissues and such fragile 
material as early amphibian eggs, using paraffin of varying melting 
points (45-50°C.,^52-54®C., and 56-58°C.). Several persons in this 
laboratory have been using the same tank of CO 2 (vol. 2400 cu. in.; 
wt. of gas 59 lb.) for over a year and it is still three-fourths unused, so 
that we feel the expense for the gas is practically negligible. 
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A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 


MICROSCOPE AND OTHER APPARATUS 

LEONARD, A. BYRON, and LEONARD, ALICE E. A convenient turntable 
for staining jars. J, Lab. & Clin. Med.y 26, 562-8. 1940. 

In a circular piece of wood, 1.5 in. thick and 24 in. in diameter, a depression 1 in. 
deep and 6 in. in diameter is cut on the lower surface to receive the pinion from 
the transmission gears of an old automobile. The pinion has a bearing on its 
lower surface which is inset into a block of wood which can be secured to a table. 
The turntable turns easily on its ball bearings. About 20-22 Coplin jars may be 
placed on the periphery. The materials cost slightly more than .i){). John T. 
Myers. 

MILLER, ROLAND E., and MOREHEAD, ROBERT V. An inexpensive 
constant temperature paraffin oven. ./. Lab. & Clin. Med., 26, 559 61. 1940. 

The oven consists of a wooden box 28 in. long, 17 in. deep and 7 in. high, of 1 in. 
pine. It is fitted with a permanent top tapering gradually to a height of 14 in. 
lined with galvanized metal. One .side of the box is hinged at its junction with the 
top. The oven has no bottom, being placed on a sheet of (in on a table. A 
porcelain tray 26X7 in. serves as a tray for the infiltrating work. Heat is supplied 
l)y three 100- watt bulbs set in sockets at the top of the pyramid. The thermostat 
is a piece of glass tubing 80 in. long and 5 mm. in diameter at one end of which is 
blown a ball 20 mm. in diameter. At 50 mm. from the ball the tube is bent to 
form a U. The tube is filled with mercury and inverted except about 10 mm. at 
the open end. Several drops of chloroform and a small air bubble are forced into 
the ball, by inversion. Mercury is removed from about 100 mm. of the open end. 
The tube is placed in the oven with the open end extending thru a hole in the top 
and the ball at the level of the paraffin. Two wires are forced thru a small cork, 
one wire placed below the surface of the mercury and the other a few mm. above 
it. These wires are attached to a Dunco relay. The temperature can be con- 
trolled by raising or lowering the wire above the mercury. The surface of the 
mercury should be cleaned with cotton every 2 months when in .service. The 
oven operates on a 110 v, current and co.sts only about $15.00. John T. Myers. 

MIC ROTECHNK^ IN GENERAI. 

FAVORSKY, M. V. A new method for de-staining slides stained with iron 
haematoxylin. Com pi. Bend. (Doklady) Arad. Set. ILS.S.R., 26, 498-4, 
1940. 

After removing slides from iron hematoxylin, rinsing in water and alcohol, the 
writer decolorizes with a 10% .solution of iron alum in glycerin. This solutionis 
placed on .slide and mixed with the alcohol. Destaining is very slow, requiring 
several days, but the proce.ss may be watched with an oil immersion objective if 
necessary. — T. K. Weier. 

FAVORSKY, M. V. Role of clove oil in de-staining slides stained with gentian 
violet after Newton and its possible substitutes. Compt. Rend. (Doklady) 
Acad. Sci. U.S.8.R., 26, 491-2. 1940. 

The following substances, when diluted with alcohol to the thickness of clove 
oil, may be used instead of clove oil in the Newton gentian violet technic: kedrol, 
Canada balsam dissolved in xylol, and turpentine which has been thickened by 
exposure to air for several days. — T. E. Weier. 
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KRUGER, FRIEDRICH. Benzylbenzoat — ein geruchioses Intemiedium mit 
gilnstigen Eigenschaften. Zool, Anzeiger, 131, 202-5. 1940. 

Benzylbenzoate (a benzoic acid ester of benzyl alcohol) is recommended as a 
clearing agent after alcohol when the material is to be embedded in paraffin. Its 
advantages are as follows: refractive index of 1.566; boiling point higher than 
150® C. (i.e., in a class with cedar oil and methylbenzoate as to volatility); par- 
ticularly good for whole preparations, where more volatile fluids that are incom- 
patible with water (s.g., xylene) make the tissue lose elasticity and become 
brittle; water-clear; colorless; neutral in reaction; not harmful to the most sensi- 
tive dyes; miscible with 90% alcohol — therefore tolerant toward water; tissues 
flexible after long storage; cheaper than methylbenzoate; miscible with collodion 
and therefore usable, instead of oil of cloves, with collodion; completely miscible 
with liquid paraffin but scarcely dissolving cold paraffin; not dissolving dry celloi- 
din, but mixing freely with methylbenzoate-celloidin; valuable in clearing 
Spalteholz preparations. Sections impregnated by the Golgi method have been 
stored in it without any special precautionary methods and were unchanged 
after 1)^ years. — Alden B, Dawnon. 

PONS, CARLOS A. A substitute for cover glasses. Amer, J. Clin. Path., 
Tech. Suppl.y 4, 139. 1940. 

As a substitute for cover glasses the author recommends using grade 1 or 
heavier cellophane, cut into squares and stored in xylol. To prevent finger marks 
they should be removed from the xylol by forceps. — G. H. Chapman. 


DYES AND THEIR BIOLOGICAL USES 

CROSSLEY, M. L. The sulfanilamides as chemotherapeutic agents. ./. Amer. 

Chem. Soc., News Ed„ 18, 385. 1940. 

Certain azo dyes have previously been shown to have bacteriostatic and bac- 
tericidal properties. Some of these dyes, namely prontosil and dyes of similar 
constitution, may be regarded as the forerunners of sulfanilamide, in that these 
dyes were found to break down in the animal system to give sulfanilamide, and 
that this product was in all cases the active element. This discovery has opened 
new possibilities in chemotherapy research and shifted the emphasis from dye 
structures to simpler molecular systems. Several hundred new sulfanilamide 
compounds have been synthesized and studied in experimental infections. The 
evidence does not permit a satisfactory correlation between the structure of the 
sulfanilamides and their therapeutic effectiveness. However, it is possible to say 
that when compared in mice with hemolytic streptococcal infection, the majority 
of the substituted sulfanilamides are less effective than the parent substance 
given in equal dosages. Any substituent on the nucleus reduces the activity. 
Substitution of hydrogen on the W or functional group has in many cases given 
derivatives which are still less active, but a few are more active against hemolytic 
streptococcal infections and types of infections in which sulfanilamide is not 
particularly good: e.g. sulfapyridine (2-sulfanilamido-pyridine) has proved effec- 
tive in pneumococcal infections and sulfathiazole has proved useful for the treat- 
h^ent of staphylococcus infections. Substitition on the N* nitrogen of sulfanila- 
mide has brought about changes which result as a rule in products which are 
inactive. It is believed that this N^ nitrogen is the point at which modification 
takes place in the animal system, transforming the drug into a harmless substance. 
The product formed is N^-acetyl sulfanilamide. The amount of this product 
formed varies in individuals and at times in the same individual; therefore, the 
precise therapeutic effectiveness cannot be predicted. Much work has been done 
on the problem of the mode of action of sulfanilamide drugs, but all that can be 
said is tliat the major effect of the drug is to inhibit the growth of the micro- 
organisms and this probably makes them more susceptible to destruction by the 
natural delense mechanism of the host. The relation between the causative 
agent and the biochemical changes involved in disease is a highly complex prob- 
lem which must be solved if chemotherapy is ever to make headway. — A. P. 
Btadekaw* 
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FAVORSKY, M. V. New polyploid-inducing chemicals. Compt. Rend, 
(Doklady) Acad. Set. U.S.S.R.^ 25, 71-4. 1939. 

Seedlings of Hordeum distichum, var. nutans Schubl., were treated with the 
following substances: aqueous solutions of colchicine, 0.25 and 0.025%; auruntia, 
0.01 and 0,001%; anilin, 0.1, 0.05, and 0.001%; trinitrophenol, 0.1 and 0.01%; 
and phenol, 0.1%. Tribromoanilin was dusted abund^tly on the seedlings. 
The sparingly soluble and poorly volatile substances, diphenylamine, a and 
naphthylamine and tribromophenol were applied per se. Iodoform was applied 
as a gas, 0.01 g. per 200 cc. of air. Nitrobenzene and dichlorodiethyl-sulphide 
were applied as a 1% solution in vaseline, 1 to 2 g. of the solution being used for 
each 200 cc. of air. The treatment la.sted from 1 to 6 days. It was started either 
at the outset of germination or when the roots had attained a growth of 1 cm. 
Aurantia, diphenylamine, and tribromoanilin caused the formation of numerous 
polyploid cells. — T. E. Weier. 

FRIEND, D. G. Studies of drugs in tissue metabolism. II. Action of drugs on 
metabolism of tissue in serum. Proc. Soc. Exp. Biol. & Med., 45, 140-3. 
1940. 

Methylene blue, at 0.5% concentration, in human serum increased the oxygen 
uptake of rat liver cells 50%, whereas concentrations of 0.05% and 5% increased 
it only 20%. The use of phosphate-Ringer’s solution instead of serum, or the 
use of Congo red, rose Bengal-blue (information lacking as to what dye or com- 
bination of dyes this may be), brilliant vital red or Evans blue, all used clinically, 
failed to cause this rise. Following depression of metabolism with chloral 
hydrate, methylene blue increa.ses metabolism; with sodium barbital, the dye 
further depre.s.ses the metabolism. — M. S. Marshall. 

GORDON, J. Inhibition of the anaphylactic reaction by Congo red. J. Path, 
k Bad., 51, 460-3. 1940. 

Guinea pigs sensitized with rabbit serum or egg albumin, then repeatedly in- 
jected with Congo red before being injected with the shocking dose of the antigen, 
showed fewer symptoms of anaphylactic shock than controls that had not re- 
ceived the Congo red. It was considered that the Congo red interfered with the 
entrance of antigen into the cell. The dye itself appeared toxic to a feu of the 
animals. — iS. H. Hutner. 

NORTHEN, H. T. Effects of methylene blue and neutral red on the structural 
viscosity of protoplasm. Trans. Avier. Micr. Soc., 59, 279-80. 1940. 

The effect of methylene blue and neutral red on the viscosity of protoplasm of 
the fresh water alga, S pirogyra, was measured by the displacement of chlofoplasts 
by centrifugation at 680Xgravity. Methylene blue, 0.0001% in water, did not 
change the viscosity of the protoplasm within 20 min. but increased it after that 
up to 210 min.; 0.001% methylene blue did not increase viscosity within 5 min. 
but did thereafter; 0.001% neutral red in water consistently increased vi.scosity; 
0.01% neutral red decreased vi.scosity in the measurements made 40 and 90 min. 
after immersion but increased it at other intervals from 5 to 210 including the 
measurement at 60 min. (Source of dyes is not indicated nor whether water 
was distilled). — Virgene Kavanagh. 


ANIMAL MICROTECHNIC 

GINGRICH, WENDELL D. Permanent stained preparations of thick blood 
films. J, Parasitology, 26, SuppL, 20. 1940. 

The author presents methods for the preparation of well-stained permanent 
thick blood films. Recommended procedure: (1) lake and stain dried blood film 
for 10 min. or more in dilute Giemsa stain (1-3 drops stock solution of unspecified 
concentration per 1 cc. distilled water), wash momentarily in distilled water and 
allow to dry; (2) immerse slide in May-Grunwald stain (0.5 g. in 100 cc. absolute 
methyl alcohol) for 30 sec.; wash momentarily in distilled water and allow to dry. 
Films of malarial blood, so prepared, on clean, alkali-free slides and mounted in 
Diaphane are as good after 2 years as at time of preparation. — Elbert C. Cole. 
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PLANT MICROTECHNIC 

LEWITSKY, G. A. A cytological study of the progeny of x-rayed Crepiscapillaris 
Wallr. Cytologia^ 11^ 1-29. 1940. 

Primary root tips were removed and pasted in groups on paper to be fixed and 
embedded as a unit. — Virgene W. Kavanagh. 

MICROORGANISMS 

COLE, R. M., and DAY, M. F. The use of silver albumose (Protargol) in 
protozoological technique. ./. Parimtology, 26, SyppL, 29. 1940. 

The authors report the use of the reduced silver method of Bodian (Anat. Rec., 
69, IdS, 1987) in making cover-glass preparations of protozoa. The technic 
demonstrates clearly the parabasal apparatus, flagella, undulating membranes 
and undulating cords of various protozoa. Best results were obtained with 
material freshly-fixed in Schaudinn’s fluid or the formol-acetic No. 2 solution of 
Bodian. — Elbert C, Cole, 

DELAPORTE, B. Recherches C 3 rtologiques sur les Bact^ries et les Cyano- 
phyc^es. Rev, Gen, de Boianique, 51, 615-43; 689-708, 748-68. 1939. 52, 

40-8, 75-96, 112-60. 1940, 

The Feulgen stain was used extensively in a cytological study of more than 
50 species of bacteria and blue-green algae. Smears for Feulgen stains were 
usually fixed in 95% alcohol for 48 hr., hydrolyzed 10 min. at 60® C., and stained 
6 hr. in the decolorized fuchsin. A positive nucleal reaction was ol)tained with 
some definite structure in each species studied altho these structures were of 
different shapes in the various groups. Chromosome-like bodies were found in 
some of the sulfur bacteria, in .some oscillary parasites, and in the blue-green 
algae, altho the single granule or rod (axial filament) found in the other forms 
might be considered as a single chromosome. — Virgene W, Kavanagh, 

ESCHE, PAUL VOR DEM. Uber auf Endoplatten violett wachsende Stuhl- 
keime. Zts, Immvnitdis,^ 98, 278-82. 1940. 

Stool cultures on Endo agar sometimes yield colonies of intense purple color 
which is confined to the colony itself and does not diffuse thru the medium. The 
purple growth is lost after a few subcultures. Microscopic preparations from 
such purple colonies show cells with red polar granules which can be seen either 
un.stained or when stained with methylene blue. The writer concludes that the 
color of the colonies is due to the storage of fuchsin in the organism in charac- 
teristic polar bodies. — H, J, Conn, 

KONSCHEGG, TH. Erspamisse bei der Gram-Fkrbung. Munch. Med. 
Woch., 87, 456-7. 1940, 

A saturated aqueous picric acid .solution is recommended as a mordant in place 
of the usual iodine solution in the Gram-staining procedure. The saturated 
solution is used directly when freshly prepared. After a few weeks, this solution 
is diluted with an equal volume of distilled water before use. 

The author also uses a primary staining solution which is prepared as follows: 
Shake well 3 mi. of anilin oil, 7 ml. of 95% ethanol and 90 ml. of distilled water 
and filter the mixture thru a wet filter paper. To the filtrate add 2 g. of gentian 
violet, allow the mixture to stand 24 hr. and then filter. 

The staining is carried out as follows: Stain with the above solution, 5 sec.; 
treat with either saturated or diluted picric acid .solution, 5 sec.; decolorize with 
alcohol; wash with distilled water; counterstain with carbol fuchsin or any other 
satisfactory stain. — L. Farber, 

LEVINE, NORMAN D. Changes in the dimensions of Balantidium from 
swine upon cultivation. Amer. J, Hyg., 32, Section C, 1-7. 1940. 

The following technic is employed: Examine cecal material from swine just 
killed, for Balantidium. If present, place a small amount of the material in a 
relatively large amount of Klemmenberg’s fixative (saturated picric acid in 2% 
HaS 04 ). Allow the fixed protozoa to settTe." With a pipette, place drops on 
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slides, apply cover slips and seal with vaseline. Measure 100 individuals with a 
calibrated 5X ocular and a 4 mm. apochromatic objective. At the same time 
inoculate 10 tubes of Glaser and Coria’s medium (3% horse serum in Ringer’s 
solution with a little powdered rice starch). After cultivation measure the or- 
ganisms in the same way. The mean length-width ratio becomes smaller, 
hence Balantidium suis may come to resemble Balantidium coli. — John T. 
Myers, " 

MAYFIELD, CATHERINE R., and GOBER, MAUD. Comparative efficiency 
of £ndo, lithium chloride Endo, desoxycholate-citrate, and bismuth sulfite 
media for the isolation of Ebeithella typhosa. Amer. J. Pub, Healthy 30, 
09-76. 1940. 

These media were compared for the isolation of typhoid bacteria from feces, 
typical colonies then being put thru agglutination and fermentation tests. The 
specimens were inoculated on the media when received, then placed at 20° C. 
and inoculated again on the second and third days. Plates were incubated for 
18 hr. at 37° C. The desoxycholate agar was a dehydrated product of the Balti- 
more Biological Laboratories; the plain Endo, LiCI Endo, and bismuth sulfite 
agars were Difco products. Plain Endo and LiCl Endo as prepared by the 
Mississippi State Board of Health Laboratories were also used. The medium 
of the latter laboratory consisted of peptone, 10 g., beef extract, 5 g., agar, 30 g., 
in 1000 cc. water, and adjusted to pH 7.8-8. 0. To this was added 1% lactose, 
and 1 cc. of a 10% NuaSOj solution to which 0.5 cc. of a saturated alcoholic 
solution of basic fuchsin had been added. The Difco Endo had a slightly differ- 
ent compo.sition. LiCl was added in 0.5% concentration to the plain Endo 
media. For isolation, LiCl Endo was superior to plain Endo. Comparing 
LiCl Endo, desoxycholate-citrate and bismuth sulfite, 74% of all the po.sitives 
(724) were found on the first, 82% on the second, and 83% on the third. Of 
these 724 positives, 195 were positive only on one medium; 42 on LiCl, 05 on 
de.soxycholat e-citrate, and 88 on bismuth sulfite. There were 127 specimens on 
LiCl, 144 on desoxycholate-citrate, and 240 on bismuth sulfite which were posi- 
tive on the second and third day’s plating that would have been reported nega- 
tive if only one day’s plating had been made. As between specimens examined 
for diagnosis, release and carriers, there was no marked difference in the efficiency 
of the three media. — M. W. Jennison. 

MOORE, MORRIS. The chorio-allantoic membrane of the developing chick 
as a medium for the cultivation and histopathologic study of pathogenic ftmgi. 
Amer. J. Path., 17, 103-20. 1941. 

Fertile hen’s eggs were incubated 10-14 days at approximately 33° C. and in- 
oculations made directly into the chorio-allantoic membrane. Successful^ growth 
was obtained with 15 pathogenic fungi. Protocols are given for the type of 
growth and lesions produced by each organism, and the results illustrated by 29 
figures. — H. A. Davenport. 

MORISON, J. E. Capsulation of haemolytic streptococci in relation to colony 
formation. J. Path. & Bad., 51, 401-12. 1940. 

Exceptionally clear preparations of capsule formation by streptococci can be 
obtained from colonies grown on sterile No. 300 cellophane (a very thin grade). 
The cellophane is sterilized by autoclaving between sheets of blotting paper in a 
separate petri dish, and then dropped aseptically on blood agar. The inoculum 
is placed upon the cellophane. Capsule .staining was most succes.sful when the 
method of Butt et al (J. Inf. Dis., 58, 5, 1930) was followed: Mix a loopful of a 
dense suspension of organisms with a loopful of 6% glucose. Then mix in a loop- 
ful of India ink, and spread like a blood film. Dry without heat. Stain with 
alkaline methylene blue. 

Intact colonies can be stained on the cellophane with mo.st ordinary dyes 
without objectionable staining of the cellophane. — S. H, Hutner. 

RYU, EIHYO. Studies on the simplification of special staining methods of 
bacteria. I. Kita^ato Arch. Exp. Med., 17, 53-7. 1940. 

The following simple method for staining the metachromatic granules of the 
diphtheria bacillus is described: Fix culture with flame or methyl alcohol. Stain 
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2 or 3 rain, without heating in a solution of 5 cc. saturated aqueous !KiAli()4 and 
1 cc. of saturated alcoholic crystal or methyl violet. Wash well in tap water. 
The metachroraatic granules stain dark purple and the bacterial bodies light 
purple. 

A simple method for staining granules of bacteria is described as follows: 
Place a loopful of phenol on the slide for a mordant, and smear the culture in it. 
(For Gram-negative organisms 4-5% aqueous phenol is used, and 7% aqueous 
phenol for Gram-positive organisms). Dry by flame and fix. Stain 10-30 sec. 
at room temperature in Ziehl’s carbol fuchsin diluted 10 times (Pfeiffer’s solution). 
Wash with water. If a counterstain is desired, stain 30 sec. with Loeffler’s 
methylene blue and wash with water before staining with carbol fuchsin. 

Tubercle bacilli may be stained as follows: Place one or two loops of KOH on a 
slide; mix sputum or culture, and smear; dry and fix. Place a few drops of 
0.05% fuchsin on slide, and pass over flame until it boils. After 20-40 sec., wash 
lightly with water. Stain 30 sec. at room temperature with 2% methylene blue. 
Wash with water. Examination of sputum of 80 tubercular patients by this 
method showed 69 positives and 11 negatives. Ziehl-Neelsen’s method showed 
58 positives and 22 negatives. More organisms per field were demonstrated by 
the former method than with Ziehl-Neelsen’s method . — {From Biological Ab‘ 
sir acts), 

RYU, EIHYO. On a simplified method of staining acid-fast bacteria. II. 
Jap, J, Vet. Sci„ 2, 488-90. 1940. 

Smears of sputum or culture are dried and fixed by flaming, then flooded with 
carbol fuchsin and heated for 30-60 sec. After washing with w^ater, they are 
counter-stained with 2% aqueous malachite green for 1 min. No decolorization 
is used. — A. G. Karlson {from Biological Abstracts), 

RYU, EIHYO. On the Gram-differentiation of bacteria by the simplest method. 
III. The sulphuric acid method. Jap, J. Vet. Sci., 2, 491-6. 1940. 

A half loopful of young agar-slant culture is mixed with half a drop of concen- 
trated HiS 04 on a glass slide and mixed thoroly with a platinum loop. The 
writer claims that Gram-negative bacteria dissolve instantly and the suspension 
becomes transparent. Gram-positive forms show no change and there remains a 
turbid suspension. — A. G, Karlson {from Biological Abstracts), 

SALLE, A. J,. SHECHMEISTER, I. L.. and McOMIE. W. A. Germicidal 
efficiency of some medicinal dyes compared to a group of non-dye disinfec- 
tants. Proc. Soc. Exp. Biol. & Med,, 45, 614-7. 1940. 

Fifteen dyes have been tested by the method of comparing toxicity for chick 
heart tissue and purported bactericidal action. Only the triphenyl methane 
dyes were found to kill both the typhoid bacillus and staphylococci and of these 
only brilliant green killed E. typkosa under the conditions tested. — M. S. Mar- 
shall. 

SCHALLOCK, G. Vereinfachter Nachweis von Tuberkelbazillen in histologi- 
schen Schaitten dutch die Fluoreszenmethode nach Hagemann. Miinch. 
Med. Woch., 87, 102-3, 1940. 

Paraffin sections for demonstration of the tubercle organism are treated as 
follows: Remove paraffin and treat with absolute alcohol, 95% alcohol, 75% 
alcohol and distilled water. Stain with 1:1000 aurarain, for 15 min. at 37*^ C.; 
decolorize with alcoholic HCl (concentration not stated) for 1-3 min. at 37° C.; 
wash in distilled water; immerse in thiazol yellow 1:1000, 2 sec.; wash in 50% 
alcohol and in distilled water. Frozen sections are freed from fat before auramin 
treatment with 95% alcohol or chloroform for a few minutes followed by washing 
with distilled water. 

The tubercle bacilli can be distinguished from the weakly bluish fluorescent 
background. This method is satisfactory only for material which has been 
fixed not more than 4-5 days in formalin. 

Sections stained with hematoxylin-eosin can be decolorized by immersion for 
5-10 min. in a mixture of alcoholic HCl (concentration not given) and 3-5 ml. 
of 26% H3SO4 followed by a wash in distilled* water. ^ The decolorized sections 
can then be stained with auramin etc. — L. Farber. 
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PROGRESS IN THE STANDARDIZATION OF 
BIOLOGICAL STAINS 

Increased Demand for Certified Stains 

An unexpected increase in the demand for certified stains has oc- 
curred during the last year or more. It is believed that this is due 
veiy largely to national defense measures and other problems pre- 
sented by the European war. The situation that has arisen seems to 
deserve more than passing comment. 

It is also a matter of interest at the present time to recall that the 
Commission on Standardization of Biological Stains is a war baby — 
or, rather was once a war baby, as it was born following the first 
world war. The situation at that time was that previous to the war 
all the biological stains used in this country were imported, and the 
importation was practically shut off after 1914. The dealers in 
biological supplies were pretty well stocked up in these items, how- 
ever, so the shortage was not especially felt until 1917 when the 
United States began to take part in the war. By this time a dye 
industry had been established in America, but no special effort had 
been made to produce the type of dyes needed in biological work. 
Accordingly, in 1917, when the Government began ordering stains 
to equip laboratories in hospitals and training camps, these orders 
were filled very largely with imstandardized dyes of domestic manu- 
facture. Those who worked in any of these laboratories at that 
period still recall the unsatisfactory results obtained with such dyes. 

It has already been mentioned in these pages^ that the present 
situation is very different. Practically all the biological stains are 
now available in reliable quality and this quality is indicated by the 
Commission certification. It is very clear that the Government now 
realizes this situation, because practically all of the orders received 
by the stain companies ‘from purchasing agencies of the Army and 
Navy are now for certified stains. The Stain Commission has no 
official status, but such orders show that it now has considerable 
recognition on the part of the Government. 

A few figures can be cited which give a little idea as to how the w^ 

‘Conn, H. J. 1940. Biological stains in time of war. Stain Techn. 15, 1-2. 
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has atimulatod the d^nand for certified titsuis. Ih 1084 8Ztd 1085 tfce 
numba* of certification labels furnished the numufacturers was 
approximately 20,000 each year. In 1986 it was approximately 
il6,000, and essentially the same number in 1937. In 1988 the figure 
was 29317; these pre-war figures undoubtedly represent merely a 
natural increase in the demand. In 1989, however, 86,061 labels 
were furnished the manufacturers; and as the greatest demand fol- 
lowed the outbreak of hostilities in Europe, it is felt that the war had 
some influence in causing the increase. In 1940 the figure jumped to 
67,543 and approximately two-thirds of this number were furnished 
the companies' during the last half of the year. The figures for the 
first half of 1941 are not complete yet, but they are approximately the 
same as for the last half of 1940. It is very interesting that the most 
striking jump occurred after the national defense measures were 
begun in the United States. 

This increased demand has presented its problems, altho they are 
distinctly different from those that were faced at the time, of the 
previous war. The demand on the stain manufacturers is proving so 
great that they are having to prepare batches with unusual haste and 
sometimes under conditions that do not permit as high quality as 
usual. Thanks, however, to their cooperation with the Stain Com- 
mission, any unsatisfactory stains that result from these conditions 
are either kept off the market or are at least sold without certification. 

A still different type of problem is faced at present in this work and 
has also resulted from the war. Some users of stains had, until 1940, 
been continuously employing German products, because they were 
not able to duplicate their results with stains of American manufac- 
ture. This was notably the case in regard to basic fuchsin and 
Giemsa stain. Now that the German stains are no longer available, 
such laboratory workers are faced with new problems and several of 
these have been brought to the attention of the Stain Commission. 
The majority of these problems are being rapidly solved, and the 
result imdoubtedly is going to be an even greater standardization of 
the American product. It must be remarked, however, that com- 
plaints of this nature ordinarily do not indicate a fault of the Amer- 
ican stains so much as the fact that the lattqr are sometimes adapted 
to different procedures from those previously imported. 

Commission members and stain company employees have given 
considerable time during the last six months to an investigation of 
these problems. It seems better, however, that the problems be met 
and sdved in the Commission labcn^tories than that they be left to 
face tedmicians at Army and Navy hosp itals and training camps as 
was the case in 1917. — ^H. J. Conn. 



DYE ADSORPTION BY BACTERIA AT VARYING 
H-ION CONCENTRATIONS! 

T. M. McCalla and Francis E. Clark, l^ansaa AgricvUural 
Experiment Station, Manhattan, Kan. 

Abstract. — ^Adsorption of hydrogen ions and dye cations by 
washed bacterial cells shows a reciprocal relationship. Appar- 
ently, H-ions and crystal violet ions are held by the cell at the 
same adsorption centers, and the influence of H+ on basic dye 
adsorption is one of direct competition or replacement The ad- 
sorption of and acid fuchsin is similar in that an increase is noted 
as the pH of the suspension is lowered. 

Hydrogen ion concentration is known to influence markedly the 
adsorption of dyestuffs by biological materials (Kindred, 1935; Craig 
and Wilson, 1937). The relative adsorbability of acid and basic 
stains at different H-ion concentrations depends upon the isoelectric 
point of the material employed (Steam, 1933). At pH values higher 
than the isoelectric point basic dyes are adsorbed while at lower 
values acid dyes are adsorbed. This principle, used originally for 
demonstrating the isoelectric point of gelatin (Loeb, 1922) has been 
employed for approximate determinations of isoelectric points of 
bacteria (Tolstoouhov, 1929) as well as of other protoplasmic ma- 
terials. Levine (1940) found that the staining intensity of protozoan 
cell structures at controlled pH-values varied not only with different 
dyes but also with dye or buffer concentrations, and that the iso- 
electric points obtained by plotting stain intensities for different 
pH-values also varied. He concluded that the present lack of 
knowledge of dye-protein combinations prevented determination of 
true isoelectric points by staining at controlled pH-values. 

Since it has been shown that bacteria adsorb cations (McCalla, 
1940) and that this phenomenon can be measured quantitatively, the 
staining of washed bacterial systems at different pH-values appears 
to offer a means of measuring the quantitative relationships involved 
in adsorption of dye and of H+. 

In order to visualize some of the adsorption possibilities in stain- 
ing procedures, the salient physico-chemical responses of micro- 
organisms are reviewed briefly. Normally, bacteria possess nega- 

‘Contribution No. S02, Department of Bacteriology. Codperative investigations 
with the Division of Soil Microbiology, Bureau of Plant Industry. 
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tive charges, and therefore attract positively charged ions. Under 
favorable cultural conditions, the attracted bases are ions such as K^, 
Ca++, and Mg++, which are essential to biological activity. Such 
ions fall near the beginning of the Hofmeister lyotrophic series and 
are relatively easy to replace. When bacteria possessing such ions 
at their adsorption sites are exposed to basic stains, dye cations pos- 
sessing greater energy of adsorption can be expected to replace the 
metal cations. If, however, ions of high energy of adsorption, i.e., 
H"*", occupy the adsorption sites, the dye cations should meet with 
strong competition; hence, the number of dye cations adsorbed should 
show an inverse relationship to the H-ion concentration. When 
sufficient H'*' is present the charge of the bacterial system becomes 
neutralized and the isoelectric point is attained. As the system be- 
comes positively charged with the addition of more H+, it should 
become increasingly capable of adsorbing negatively charged ions. 

It is the purpo.se of this investigation to show the quantitative 
adsorption of acid and basic dyes by bacteria as influenced by H+ and 
to attempt an explanation of the phenomenon on the basis of an 
adsorption exchange process. 

Experimental 

Crystal violet^ and acid fuchsin were made up in 0.01 M solutions. 
Aliquots of the dye solutions were adjusted to pH 0.60, 1.00, 1.50, 
1.90, 2.50, 2.90, 3.98, 4.90, 6.95 and 9.10 with HCl or NaOH as 
needed. All pH determinations were made with the glass electrode. 
Bacteria] cells for dye adsorption were prepared from one-day nu- 
trient agar* cultures of Corynebacterium simplex (Amer. Type Cul- 
ture Collection No. 6946) and BaciUus beUns (Kansas State College 
stock culture). Surface growth was suspended in distilled water 
and then washed three times by means of an angle centrifuge. After 
the final washing, cell suspensions were adjusted to turbidity corres- 
ponding to 25 times that of McFarland’s nephelometer Tube No. 2. 
Portions of such cell suspensions were adjusted as nearly as possible 
to the pH values of the dye solutions. 

£mplo 3 dng dye solutions and bacterial suspensions of correspond- 
ing pH-values, 1 ml. to 3 ml. of dye solution were added to 5 ml. of 
bacterial suspension. After thoroly mixing, the bacteria were 

■Crystal violet 89% dye-content, and acid fuchsin 60% dye content. Of the former 
4.581 g., and of the latter, 9.750 g., were used to make 1000 ml. of aqueous solutions 
Dyes used w<u« certified by Cmnmission on Standardisation at Biological Stains. 

■Agar, S5 g.; pqttone, 10 g.; beef extract, fi-g^-NaO, 5 g.; water to make 1000 ml.; 
adjusted to neutral reacticHi with NaOH. 
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thrown out of the suspension by means of the centrifuge, and the pH 
value of the remaining solution was determined. 

After centrifuging, unadsorbed dye was determined by diluting 
1 ml. of the clear fluid with sufficient 2% KH2PO4 to assure a read- 
able color range, then comparing in the colorimeter with a standard 
dye solution similarly treated except for exposure to bacterial cells. 
Adjusting all unadsorbed dye solutions to the same pH-value by 
means of the phosphate solution enabled fairly accurate dye measure- 
ments. Difference between original dye solution and the unad- 
sorbed, or recovered dye solution, was considered as the amount of 
dye adsorbed by the bacterial system. The amount of dye adsorbed 
was expressed as m. mol. (millimolar) per 100 g. bacteria dried at 

Table 1. The Adsorption op Crystal Violet, Acid Fuchsin, and H+ at 
Different pH Values by Corynebaclerium simplex and Bacillus bellus as 
M. MOL. PER 100 G. Bacteria. 


Crystal violet 

Acid fuchsin 

H+ 

C. ftimplex 

B. bellus 

C. simplex 

B. bellus 

C. simplex 

B. bellus 

pH of dye- 
bacteria 

m. mol. 
adsorption 

pH of dye- 
bacteria 

m. mol. 
adsorption 

pH of dye- 
bacteria 

m. mol. 
adsorption 

pH of dye- 
bacteria 

m. mol. 
adsorption 

pHofHCl- 

bacteria 

m. mol. 
adsorption 

pHofHCl- 

bacteria 

m. mol. 
adsorption 

0.58 

19.0 

0.80 

0.0 

0.52 

15.6 

0.80 

21.5 

0.75 

119.0 

1.36 

77.2 

1.09 

30.8 

1.30 

3.1 

1.00 

20.2 

1.49 

30.4 

1.35 

116.0 

2.65 

75.0 

IM 

51.3 

1.82 

14.1 

1.50 

21.0 

1.90 

33.2 

3.80 

64.5 

4.20 

48.6 

1.96 

68.6 

2.17 

24.6 

*.00 

17.6 

2.30 

33.3 

6.00 

22.0 

5.35 

25.2 

2.46 

80.0 

2.70 

*0.8 

2.54 

11.6 

2.85 

30.5 

6.80 

16.1 

6.00 

*0.0 

2.84 

86.6 

3.35 

34.8 

3.15 

10.2 

4.00 

14.2 

— 

— 

6.55 

15.5 

8.65 

95.0 

4.20 

63.3 

4.40 

7.4 

4.95 

7.4 

— 

— 

— 

— 

8.94 

99.6 

5.12 

98.3 

4.94 

5.0 

5.10 

5.1 

— 

— 

— 

— 

5.95 

109.0 

6.30 

106.0 

6.73 

4.6 

7.50 

1.4 

— 

— 

— 

— 

8.40 

109.0 

7.79 

109.0 

— 

— 

— 

— 

— 

— 

— 

— 


105° C. Hydrogen ion adsorption was measured by the method of 
McCalla (1940). 

The adsorption of acid and basic dyes and of H+ by Corynebac- 
terium simplex and Bacillus bellus is shown in Table 1. Adsorption 
curves for the latter are^hown in figure 1. Altho the results are pre- 
sented from a single experiment, many similar experiments over a 
six-months period reveal the data shown to be representative and 
subject to duplication within narrow limits. 

In the pH-range suitable for basic dye adsorption, mixtures of 
basic dye solution and bacteria revealed pH-values of from 1 to 2 
units lower than the values of either the dye or the bacterial com- 
ponents of the system taken separately. Representative decreases 
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Me shown in table 2. Data showing the increased m. mol. adsorp* 
tion with increased dye concentrations are given in table S. 

Disctjbsion 

It is apparent from the data presented that under H-ion concen- 
trations diaracteristic of normal growing conditions, the micro- 
organisms studied possessed a high capacity for basic dye adsorp- 
tion. As the bacterial systems were made more acid, the !!■*■ adsorp- 



Fig. 1. Adsorption of crystal violet, and acid fuchsin by B, hellus at different 
pH values. 

tion increased and the ability of the bacterial cells to take up crystal 
violet decreased; there was a reciprocal relationship between the 
adsorptidn of H+ and of crystal violet. Gieseking and Jenny (1936) 
have shown that the energy of adsorption of.H'*' and methylene blue 
is approximately the same. 

It was observed that in the range of approximately pH 4 to 8, or 
in the range suitable for basic dye adsorption, mixtures of dye solu- 
tion and bacteria revealed pH values of from 1 to 2 pH-units lower 
than the values of either the dye or the bacteriid components of the 
system taken separately. Such sharp drops in pH values in dye- 
bacteria systems indicate that when cryst^ violet is jdsorbed, it 
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displaces adsorbed H"*". In view of such displacement, it is believed 
that cations are adsorbed at the same sites, and that the adsorption 
of one ion influences the adsorption of another because of competition 
for adsorption sites. Such an assumption permits a simple explana- 
tion of the action of the factors which have been shown to influence 
staining intensity, as kind and concentration of dye and nature and 
concentration of buffer salts. The effective competition of any given 
dye, as revealed either by staining intensity or by milli-molar adsorp- 


Table 2. The Decrease in pH Value as Influenced by Crystal Violet 
Additions to Corynebacterium simplex. 


pH readings 


Bacterial 

suspension 

Dye 

solution 

Dye-bacteria 

mixture 

Decrease due to 
mixing 

3.72 

4.20 

3.03 

0.69 

4.14 

4.20 

2.97 

1.07 

5.03 

5.15 

3.48 

1.55 

5.50 

5.50 

3.80 

1.70 

6.50 

6.15 

4.80 

1.70 

8.48 

8.53 

6.60 

1.88 


Table 3. Adsorption of Crystal Violet by Bacillus bellus at Different 

Dye Concentrations. 


pH of 
bacteria 

pH of 
dye 

in. mol. of 
dye added 

pH of 
mixture 

Decrease 
in pH 

m. mol. of 
dye adsorbed 

7.12 

6.95 

45.4 

6.05 

0.90 

45.0 

7.12 

6.95 

90.8 

6.00 

0.95 

84.5 

7.12 

6.95 

136,3 

5.86 

1.09 

110.0 

7.12 

6.95 

181.7 

5.76 

1.19 

115.0 


tion, should become greater as its concentration increased; this has 
been found true in the present work. It is also logical that different 
dye cations should compete with H-ions with varying degrees of suc- 
cess, as do the ions of the Hofmeister series. Likewise, the presence 
of other ions, from buffer salts or other sources, should be expected 
to compete with dye cations with varying success according to their 
nature and concentration. 

A relationship is seen between the adsorption of acid fuchsin and 
of H+, in that adsorption for both increases at the lower pH-values. 
The work of Winslow and associates (1924) on electrophoresis of 
bacteria has shown that the addition of suflScient H’^" neutralizes the 
normally negative charge of bacteria. It is probable that with the 
adsorption of sufficient H+, or of other strongly attracted cations, the 
bacterial cells acquire a positive charge, and that correspondingly. 





100 


STAIN TECHNOLOGY 


acid fuchsin or other anions are adsorbed. The influence of H-ion 
concentration on acid dye adsorption would therefore be the result 
of changing the charge of the bacterial system, whereas its influence 
on basic dye adsorption is one of direct competition for adsorption 
sites. 

Data of the nature accumulated indicate that quantitative factors 
can be established for dye adsorptions, and that recognition of certain 
fundamental factors may eventually permit regulating the concen- 
tration of and of other ions sufficiently well to obtain maximum, 
medium, or minimum adsorption of either acidic or basic dyes by 
bacteria. 
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FROZEN SECTION MICRO-INCINERATION 

William T. Roddy, Department of Leather Research, Institute of 
Scientific Research, Foundation Tanners' Council, University 

of Cincinnati. 

Abstract. — A method for micro-incineration of frozen sections is 
described. Material containing diffusible or soluble salts is cut on 
the freezing microtome and the sections are placed into xylol and 
mounted out of xylol onto Corex D slides previously filmed with 
glycerin-gelatin medium. Material containing non-diffusible or 
insoluble salts can be fixed in 10% formalin before sectioning. Sec- 
tions of the fixed material are dehydrated thru SO, 70, and 95% ethyl 
alcohol and mounted out of absolute alcohol onto Corex D slides 
previously filmed with glycerin-gelatin medium. After motmting 
by either procedure the sections are incinerated in an electric furnace 
and the temperature of incineration is dependent on the type of tis- 
sues to be incinerated and the character of the salts present. The 
method is time saving and when no fixation is required the whole 
procedure can be carried out in one hour. 

The use of micro-incineration has found a varied application in 
scientific research since its introduction by Raspail. In this labora- 
tory it has been used extensively and many instances have neces- 
sitated the development of new technic. It is our purpose to de.scribe 
such new developments. 

In animal skin research there are inorganic constituents which are 
of great interest both from a biological and a biochemical viewpoint. 
In such skins as are potential leather, the presence and tondition of 
the physiological salts influence the skin’s inherent quality and also 
its preservation during “cure”. Cure is dehydration by NaCl with 
the mechanical draining off of some of the albumins and the globulins 
present. 

The amount of physiological salts present is very small, amounting 
to less than 2% on the native weight of the hide; and as it is so uni- 
versally distributed tJ;iruout the entire substance of the skin, its 
demonstration requires careful technic. Any appreciable losses by 
solvents would greatly alter the a.sh pattern obtained by micro- 
incineration. Therefore, we have developed for the demonstration 
of the physiological salts or other readily diffusible salts in skin or in 
other tissue structures, a simple technic which not only preserves the 
salts present but also expedites the process. 

Stain Technology, Vol. 16, No. 8, July, 1941 


101 



STAIN TECHNOLOGY 


lOS 

Fixation. If the salts present are not soluble in formalin and the 
specimen cannot be sectioned immediately, it is fixed in a 10% 
formalin-water solution. In the instance where diffusible or soluble 
salts are present, no fixation is made because the salts will diffuse 



Fig. 1. A. Cross-section of chromed leather stained with hematoxylin. B. Neigh- 
boring cross-section after incineration. 

out of the specimen into the fixing solution. 

Sectioning. Either the fixed or native specimen is sectioned on a 
freezing microtome using the minimiun of water to freeze it. In the 
case of soluble salts the cut section, approximately 20 n thick, is im- 
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mediately transferred to xylol and then mounted on a Corex D slide 
which already has been filmed with glycerin-gelatin medium. After 
removing the excess medium from around the section, it is flattened 
out on the slide, by pressing with filter paper, and is ready for inciner- 
ation. If the salts to be demonstrated are not soluble, the frozen 
section can be placed into water after cutting. It is then dehydrated 
in 50, 70, and 95% ethyl alcohol and mounted onto a glycerin- 
gelatin filmed Corex D slide out of absolute alcohol. Here again the 
section is flattened out on the slide by pressing with filter paper, and 
is then ready for incineration. 

Incineration. The temperature to be attained for complete incin- 
eration depends upon the character of the salts present and the na- 
ture of the tissues of the section. This is only determined by experi- 
ence with the type of sections being incinerated. The following in- 
formation pertains to the temperatures that give the best results 
when calf skin or steer hide sections are incinerated. 

For demonstration of NaCl and physiological salts in skin we have 
found that the section can be placed into an electric furnace and 
heated to 600° C. and then removed to cool. Going much above 
600° C. causes dissociation of the salts and gives fusion mixtures in- 
stead of crystals. The incinerated section after cooling can be 
examined immediately. No coverslip is necessary as the ash pattern 
will not be disrupted unless given a severe jarring. 

In our field of investigation, where Ca(OH )2 is used for removing 
hair from the skin or hide, we have used incineration as a means of 
studying the rate of penetration of the lime solution into the skin. 
Specimens are removed from the lime liquors at given intervals, 
fixed in 10% formalin, cut into sections on the freezing microtome, 
and the sections are dehydrated thru alcohols and then mounted onto 
slides filmed with glycerin-gelatin medium. Because of the insolubil- 
ity of Ca(OH) 2 , the specimens can be fixed in formalin with no 
noticeable loss of Ca(OH) 2 . 

Leather tanned in a basic Cr 2 (S 04)3 solution, fixed in 10% formalin, 
and then put thru the procedure mentioned for the limed specimens, 
gives an incinerated section that shows the chromium as Cr 203 when 
incinerated at 650° C! For demonstration of the Cr 2 (S 04)3 it is 
necessary to use the xylol technic and incinerate at 650° C. 

Examination of Micro-incinerated Sections. The incinerated sec- 
tions can be examined under bright-field and dark-field illumination. 
As recommended by Gage,^ a more complete picture can be obtained 

Klage, S. H. 1938. Apparatus and Methods for Micro-incineration. Stain 
Techn., 13, 35-3. 
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by examining neighboring sections which have been prepared and 
stained in the usual manner. 

.To demonstrate some of the pictures obtained by the technic 
described above, the two photomicrographs in Fig. 1 are shown. The 
section marked A represents a cross-section of chrome leather 
stained in the usual manner with hematoxylin while the section 
marked B shows a neighboring section after incineration. The 
incinerated section represents a photomicrograph taken in bright 
field illumination but a similar ash pattern arrangement occurs when 
the section is examined under dark field illumination. 

The application of the frozen section method to the micro-incin- 
eration procedure is not only adaptable to animal skin but also works 
well on certain plant tissues. It is a rapid method and in those 
cases where no fixation of the specimen is necessary the whole pro- 
cedure can be carried out in one hour. 



THE mSTOCHEMICAL DEMONSTRATION OF HEMOGLOBIN 
IN BLOOD CELLS AND TISSUE SMEARS 

P. H. Ralph, Department of Zoology, University of Michigan 

The demonstration of intracellular hemoglobin in permanent 
preparations has long been a problem. The affinity of hemoglobin 
for iron hematoxylin is well known but this stain also colors yolk, 
chromatin, and other structures and is therefore not a reliable 
criterion. The presence of hemoglobin has been associated with an 
acidophil cytoplasm which stains a characteristic color, but a careful 



Fig. 1. Adult frog erythrocytes, stained to demonstrate 
presence of hemoglobin. 

inspection of living cells in early hematopoetic or embryological 
stages demonstrates that hemoglobin is present in the erythrocytes 
which are quite basophilic. In the course of some research on the 
blood of embryonic frogs it became desirable to demonstrate the 
presence of hemoglobip in cells by means of a specific staining re- 
action. 

Lison,^ Slonimski^ and others have described methods for the 

^Lison, L. 1930. Une technique de detection histochimique de Th^moglobine. 
Compt. Rend. Soc. Biol., 103, 36~8. 

^Slonimski, P. 1931. Recherches exp^rimentales sur la gen^se de sang chez les 
amphibiens. Arch. Biol., 42, 415-77. 

Stain Technology, Vol. 16, No. 3, July, 1941 

105 



106 


STAIN TECHNOLOGY 


demonstration of hemoglobin based on the fact that benzidine in the 
presence of hemoglobin and water may be oxidized to a brown sub* 
stance. These methods are not applicable to blood smears. The 
solution used by Slonimski brings about immediate hemolysis, 
leaving only the “ghosts” or cell membranes of erythrocytes and 
the leucoc^es with the nucleus stained a rather dark brown. No 
positive test for hemoglobin is possible upon smeared material with 
this method. The destruction of cells is due undoubtedly to the 
presence of acetic acid in the solution. 

The procedure for the new method is as follows: An ordinary 
dried blood smear is flooded with a 1% solution of benzidine in 
absolute methyl alcohol and allowed to stand for one minute. The 
benzidine solution is then poured off and replaced with a 25% solu- 
tion of Superoxol in 70% ethyl alcohol. This is allowed to stand for 
minutes, then washed in distilled water for 15 seconds, after 
which the smear is dried and mounted in neutral Canada balsam. 
By this method all structures containing hemoglobin are colored a 
dark brown. Nothing else is stained. The hemoglobin in the living 
erythrocyte of frog blood is all in the cytoplasm (See Fig. 1). The 
nucleus is colorless and clear, not dark as maintained by some au- 
thors (Slonimski). If it is desirable to study other cells of the blood 
or the nuclei of the erythrocytes, the preparation may be stained with 
Wright’s stain subsequent to the benzidine procedure with good re- 
sults. This is useful in the study of such tissue as the spleen where 
portions of fragmented erythrocytes are phagocytized, or in hemato- 
poetic tissue where red blood cells are being formed. Smears of 
various organs may be prepared* teasing a bit of the organ in cell 
free blood serum and smearing this on a slide or coverslip. The 
presence of hemoglobin in any cell is easily demonstrated by this 
method. 

’lasacs, R. 1928. Alteration of tissue cells in the blood stream. Science, 68, 
«47-8. 



AN INEXPENSIVE LAMP FOR THE DISSECTING 
AND RESEARCH MICROSCOPE' 

Randal E. Fitzpatrick, Dominion Laboratory of Plant 
Pathology, Summerland, 6. C. 

The lamp described herein is inexpensive and serves a dual pur- 
pose. It is easy to construct and will provide good illumination 
for most work with either the dissecting or the research microscope 

(Fig- !)• 

The source of light is a 60-watt bulb with a silvered neck (“neck 
reflecting”). The use of this type of bulb obviates the need for a 
reflector in the lamp since the light is concentrated at the end of the 



Fig. 1 . The finished lamp, assembled. 

bulb. A glass rod, 5 inches long by ^ inch in diameter, is used to 
carry the light from the«surface of the bulb to the object to be illumi- 
nated. To provide an even field of light, the end surfaces of the rod 
are ground flat on a carborundum wheel and finished with emery or 
fine carborundum powder. Probably a rod of lucite could, to ad- 

^Contribution No. 648, Division of Botany and Plant Pathology, Science Service, 
Dominion Department of Agriculture, Ottawa, Canada. 
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vantage be substituted for the glass one, altho this has not actually 
been tried. 

The lamp-house is made from a tin can, 4 inches in diameter by 6^ 
inches deep (a quart motor-oil tin will answer these specifications). 
The top of the tin is cut away and a hole to take the glass rod is made 
in the center of the bottom. A collar approximately 1}4 inches long 
of galvanized iron or sheet brass, made to provide a snug sliding fit 
around the rod, should be soldered in the hole to hold the rod in 
position. For ventilation, a rectangular opening of about 1X1^ 
inches is cut lengthwise in the underside of the can near the bottom. 
In making this opening, the tin is cut along the sides and upper end. 



Fig. i. The lamp with light socket and bulb removed from housing. 


This leaves a flap which is bent down about ioch and then upward 
to provide a shield over the opening. The light-socket holder is 
made from a smtdler tin can (one about S inches in diameter will 
serve). Tlie sides are cut away, three strips each about one inch 
long being left attached at equal distances around the periphery to 
serve as brackets. A hole, large enough to' allow the end of the 
socket to be screwed thru it, is made at the center of the holder, and 
small holes for ventilation me punched around this. The socket and 
bidb ue assembled in the holder and this unit is then bcdted to the 
open mid of the can with small stoYTtKdts (Fig. 2). An alternative 
method of constructing this h<dder would be to screw a shade holder 
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to the socket and then fit this to the open end with a flange, provision 
of course being made for ventilation. 

The lamp support, which also serves as carrying handle, is made 
from a strip of strap iron X 3^ inch, which is screwed to a wooden 
base 5X7 inches in size. The lamp-house is bolted to the support 
with stove bolts, with a small spring or spring washer on the inside to 
provide sufficient friction to hold the lamp-hou.se in any desired 
position. 

When using the light with the dissecting microscope, the end of the 
glass rod is brought as close to the object to be examined as is feasible 
without its entering the field of view; with the research micro.scope, 
the end of the rod may be brought under the stage and rested on the 
mirror or it may be set back at any convenient distance from it. 
Some adjustment of light intensity may be obtained by moving the 
rod in toward, or out from the surface of the bulb. For critical 
work, light filters and diaphragms may be affixed to the end of the rod. 




CLEARING TISSUE WITH MIXTURES OF TRIBUTYL AND 
TRI-O-CRESYL PHOSPHATES 

Richabd a. Gkoat, Department of Anatomy, University of 
Wisconsin, Madison, Wis. 

Abstract. — Mixtures of tributyl phosphate (Commercial Solvents 
Corp.) and tri-o-cresyl phosphate (^stman Kodak Co.)i of varying 
proportions, may be used as immersion fluids for clearing gross 
specimens. By vaiying the ratio of the former to that of the latter 
(measured volumetrically) from 1:130 to 22:110, mixtures having 
refractive indices varying from 1.555 to 1.534 can be made. A table 
of mixtures and the index of each is given in this paper. Preparation 
of specimens consists of skinning, eviscerating, fixing, washing, 
bleaching (when necessary), dehydrating, and defatting. The 
proper clearing mixture is determined by the immersion method, 
which entails microscopic observation of a 50 m section of tissue to be 
cleared. 

Introduction 

A method is proposed for clearing gross anatomical specimens by 
immersion in a mixture of two chemical ccmipounds, the refractive 
index of which can be made the same as that of the tissue which it is 
desired to clear. The method does not alter the fixed, dehydrated 
specimen. The cleared material is firm, can be dis.sected, and can be 
prepared for histological study. The liquids used are not toxic unless 
taken internally. Contacts with the skin, such as occasioned in fol- 
lowing the method, are not harmful, but the material should be 
washed off when the work with it is finished. 

All methods of this type mu.st be based upon the same principle, 
and the results achieved can be accounted for by a consideration of 
the optics involved in the application of that principle. Spalteholz’s 
method* is of this kind. His monograph is prolix and interspersed 
with irrelevant material, and the theoretical treatment is inadequate. 
Hence a brief discussion of the optics is given here. 

Optics 

In order that an object may be seen clearly and without undue dis* 
tortion, each interface between media thru which light rays travel 

^Spalieholz, Werner. 1914. Uber das Durchsichtigmachen von menschlichen und 
tierischen PrS.paraten und seine theoretischen Bedingungen, (Zweite Auflage). Leipzig. 
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from object to eye must be plane (or spherical with relatively great 
curvature) and each interface must be of such extent that all light 
rays from object to eye strike it. Or, if an interface does not meet 
these requirements, the two adjoining media must have the same 
refractive index and dispersion. In addition, the light rays must 
escape absorption by the media and reflection at the interfaces be- 
tween media of different refractive indices. 

Suppose it is desired to clear an animal for demonstration of the 
skeleton. The animal is killed, skinned, eviscerated, fixed and placed 
in water. The object (bone) is surrounded by denaturated proteins, 
fats and water. These are media thru which light must pass to and 
from the bone. The interfaces, irregular and minute, are countless 
in number, and the three media have quite different refractive indices. 
Even if the bone could be illuminated, it could not be seen because 
light rays coming from it would undergo deviation and reflection at 
the myriad interfaces between the media of different refractive 
indices. 

In order to convert such a system into one in which the bone be- 
comes clearly visible, the following steps are taken: bleaching of 
pigments (if necessary), dehydrating, defatting and replacing the 
final solvent with a fluid whose refractive index is the same as that 
of the principal tissue which surrounds the bone, that is, striated 
muscle. Light rays leaving the bone are confronted by innumerable, 
tiny interfaces as in the previous case, but now the media have the 
same refractive indices. (Practically, it is not necessary to consider 
dispersion.) Hence the light rays undergo neither deviation nor 
reflection* until they meet the interface between the liquid and air. 
Although the liquid and air have very different refractive indices, 
the visualization of the object is not spoiled because the interface is 
plane. The bone itself is not transparent because its inorganic ma- 
terial has a refractive index different from that of the liquid even 
tho its organic material has nearly the same index. Cartilage and 
nervous tissue are also visible in a specimen cleared as outlined 
above. 

Technical Procedure 

Preliminary treatment of specimens. If a whole animal is used to 
demonstrate bone and cartilage, it should be bled thoroly, skinned 
^nd eviscerated. The refractive indices of skin and muscle are 


. *Thitt the de'nation is zero when the refractive indices are equal follows directly 
from Snell’s law. It can be seen that the reflection coefficient, R, which for normal 


incidence is ^ becomes 

Vn, + n,/ 


aero when the refractive indices are equal. 
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different, hence it is impossible to clear both with the same liquid, 
altho both may be partially cleared by employing a liquid of inter- 
mediate refractive index. Evisceration eliminates a large amount of 
blood and pigment, and also food in the gut. 

Fixation. A solution of commercial formalin (10 cc. in 90 cc. 
water) or a mixture of 5 cc. formalin in 65 cc. 95% ethyl alcohol, and 
30 cc. water, is recommended. Other fixatives can be used. The 
fixative will decalcify if acid. 

Washing. After fixation the tissue should be washed sufficiently 
to remove all the fixative. 

Bleaching. Hydrogen peroxide, U. S. P. (3% H 2 O 2 ), is used without 
dilution. If decalcification is to be prevented, the solution should be 
neutralized before use. An adult rat will require a week or more and 
probably one change of solution, while small bits of tissue should 
bleach in a day. The bubbles formed in the tissue can be removed 
by placing the specimen in water in a vacuum jar and evacuating. 
Any bubbles which remain after clearing can be removed by again 
evacuating (since the clearing fluid is not volatile) or by drawing the 
bubbles out with a syringe and hypodermic needle. 

Washing. The tissue should be washed sufficiently to remove all 
H 2 O 2 . 

Dehydration. Either acetone or dioxan can be used. A half-and- 
half mixture of water and dehydrating agent is followed by two 
changes of pure dehydrating agent, or more gradual transitions from 
water to dehydrating agent may be made. The dehydrating agent 
also removes fat. This is very necessary inasmuch as fats have a 
lower refractive index than proteins. Complete removal of water 
and of fat from an adult rat requires three or four days in each change 
of the pure acetone or dioxan. 

Determination of the refractive index of the particular tissue to be 
cleared. The refractive index of a bit of tissue can be determined 
to the third decimal place by the immersion method. This is a 
method commonly employed by mineralogists.^ The significance 
of this degree of accuracy in connection with the clearing of tissues 
is questionable because closely adjoining parts of a given tissue may 
vary slightly in refractive index, the refractive index of the liquid 
medium used changes with the temperature, and the dispersions 
of the liquid and of the tissues are not the same. The best medium 
is the one which has the same refractive index as most of the parti- 
cular tissue to be cleared, at the temperature at which the cleared 
specimen is most likely to be observed. 

*See Winchell, Alexander N. 1937. Elements of Optical Mineralogy, 5th Ed. 
(Part I.) John Wiley and Sons, Inc., New York. 
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A series of liquids of different refractive indices is prepared by 
mixing tri-o<cresyl phosphate and tributyl phosphate (Table 1). 
This series covers the range of refractive indices likely to be met in 
tissues. 

After the specimen has been completely dehydrated and defatted, 
a small portion of the tissue to be cleared is cut from the specimen 
and imbedded in paraffin by the usual procedure. The tissue may 
be put directly into melted paraffin from either dioxan or acetone. 
Sections 50 n thick are cut. The sections at this thickness curl, 
and it is necessary to float them on warm water to flatten them. 
They are picked up from the surface of the water on clean microscope 
slides. No adhesive should be used. Only one slide carrying one 
section is required, but two slides facilitate the determination. 

When the sections are completely dry, the slides are immersed in 
xylene to remove the paraffin. When the slide is removed from the 
xylene, the section is washed with several drops of xylene from a 
medicine dropper, and the excess xylene drained from the slide. 
Before the section dries, one drop of one of the refraetive index 
liquids is placed on the section. The slide is tilted in different direc- 
tions so that the liquid washes over the entire section. The drop is 
drained off with the aid of a blotter or paper towel, and the procedure 
repeated. The third drop is allowed to remain on the section. .The 
slide is placed under the 16 mm. objective of a microscope. Normal 
illiunination is used. The condenser should be lowered somewhat, 
and the diaphragm closed so that the field is rather dark. The sec- 
tion is brought into sharp focus. The objective is then raised very 
slightly with the fine adjustment. A nawow, bright line called the 
Becke line will be seen along every edge between tissue and liquid. 
If the liquid has a higher refractive index than the tissue, the Becke 
line will appear to move from the edge out into the liquid when the 
objective is raised. If the liquid has a lower refractive index than 
the tissue, the Becke line will appear to move into the tissue. The 
Becke line will be strong if the difference between the refractive 
indices of tissue and liquid is great, and will be scarcely noticeable if 
the difference is slight. If the first liquid tried is high, one having a 
lower index is next used. The intensity of the Becke line in the first 
instance will serve to indicate how much lower the second liquid 
should be. The first liquid is washed off with xylene from a medicine 
dropper, and the second liquid is iq)plied just as the first one was. 

In some cases it might be quite difficult to observe the Becke line 
when the refractive index the liquid is very close to that of the 
.tissue. This is especially true if monochromatic light is not used. 
In many instances the same kind of tissue in one section may vary 
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enough in refractive index so that the refractive index of a certain 
liquid may be at once higher than, lower than, or the same as that of 
the tissue in neighboring parts of the section as determined by the 
Becke line. At such times, the tissue should be assigned the refrac- 
tive index of the liquid in which it displays the greatest average 
transparency. At the start of the procedure, while the section is 
still immersed in xylene, it should be carefully studied as to gross 
extent and as to distribution of different types of tissue. This step 
is indispensable. For example, a section consisting principally of 
striated muscle is being examined to determine the index of that tis- 
sue. When a liquid is used which has a refractive index quite close 
to that of the muscle, it is not possible to recognize that tissue. If 
the Becke line is observed, it is imperative to know whether the line 
comes from muscle or from adjacent collagenous connective tissue. 
Much of the muscle tissue may be rendered entirely invisible, and 
hence the extent of the section must be known in order to estimate its 
average transparency. 

When the refractive index of the tissue has been determined thus, 
the entire specimen is immersed in a mixture similar to the one in the 
refractive index series from which the tissue index has been assigned. 
The specimen is transferred to the clearing mixture directly from the 
last change of dioxan or acetone. The container should be covered 
only with cheese-cloth to exclude dust until the volatile solvent has 
evaporated. Evacuating the preparation will hasten the removal of 
the solvent. If the pressure becomes too low, the tributyl phosphate 
may evaporate slowly but this situation can be readily recognized 
because the tributyl phosphate condenses on the inside of the vacuum 
jar. 

Preparation of the refractive index series of liquids. The immersion 
liquids are relatively inexpensive and are prepared by mixing tri-o- 
cresyl phosphate and tributyl phosphate in various proportions. The 
tri-o-cresyl phosphate used is the technical grade sold by Eastman 
Kodak Company, Rochester, New York. It has a boiling point of 
265° C. at 20 mm. of mercury, and a density of 1.165 g. per cc. at 
room temperatures. It has a very faint yellow tint. Tributyl 
phosphate is sold by Cqpimercial Solvents Corporation, Terre Haute, 
Indiana. It boils at 178° C. at 27 mm. of mercury. Its density at 
room temperatures is 0.970 g. per cc. The compound is colorless. 
The refractive index of tri-o-cresyl phosphate is ud^ equals 1.5560; 
of tributyl phosphate, equals 1.4229. The boiling point of each 
of these liquids is exceedingly high. The vapor pressure of each at 
room temperature is practically zero. Hence, no alteration of the 
composition of the mixtures occurs thru evaporation at room tern- 
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perature. They will not vary enough among lots to affect the re- 
fractive indices of the mixtures in the third decimal place. The 
change of refractive index with temperature is about the same for 
all the mixtures. For example, no of liquid 17 is, at 20° C., 1.5397; 
at 22° C., 1.5389; at 25° C., 1.5377. 


Table 1. Mixtures of Tri-o-cresyl Phosphate and Tributtl Phosphate 
FOB Use as Immersion Liquids. 


Number 

c c. 

Tributyl 

Phosphate 

c c. 

Tri-o-cresyl 

Phosphate 

desired 

Up** determined 
on Abb^ 
refractometer 

1 

1 

130 

1.5550 

1.5550 

2 

2 

130 

1.5540 

1.5540 

3 

3 

130 

1.5530 

1.5530 

4 

4 

120 

1.5520 

1.5519 

5 

5 

120 

1.5510 

1.5509 

6 

6 

120 

1.5500 

1.5500 

7 

7 

120 

1.5490 

1.5490 

8 

8 

120 

1.5480 

1.5480 

9 

9 

120 

1.5470 

1.5471 

10 

lO 

115 

1.5460 

1.5459 

11 

11 

115 

1.5450 

1.5449 

1% 

12 

115 

1.5440 

1.5440 

13 

13 

115 

1,5430 

1.5430 

14 

14 

115 

1.5420 

1.5420 

15 

16 

110 

1.5410 

1.5408 

16 

16 

110 

1.5400 

1.5399 

17 

17 

110 

1.5390 

1.5389 

18 

18 

110 

1.5380 

1.5379* 

19 

19 

110 

1.5370 

1.5371 

20 

20 

110 

1.5360 

1.5361 

21 

21 

110 

1.5350 

1.5352 

22 

22 

110 

1.5340 

1.5343 


In the accompanying table, 22 mixtures are listed ranging in 
refractive index from 1.5550 to 1.5343. Of this number, all may not 
be of use, but all are included for the sake of completeness. Only 
liquids 12 to 22 need be prepared unless others prove to be necessary. 
Refractive indices were determined with an Abb^ refractometer. 
The mixtures were prepared so that each differs from its neighbors in 
the series by one in the third decimal place. The indices correct 
to the fourth decimal place, as determined with the Abb4, are also 
given in the table. The refractive index liquids used for testing 
tissues are conveniently prepared in quantities one-tenth those given 
in the table. Glass syringes serve well for measuring the two liquids 
in making up the series. The refractive index liquids should be kept 
in clean glass containers, and care should be taken to prevent con- 
tamination. 

SVPFLEMENTABT NqTES 

If accurate determinations of the refractive indices of tissues are 
desired, monochrcnnatic light (the same as that for which tlie indices 
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of the liquids were determined) should be used. If, however, it is 
desired simply to find the liquid in which the tissue is most trans- 
parent, white light is satisfactory. It is not always necessary to 
make index determinations once they are learned for a given type of 
tissue; for example, the deep back musculature of young or adult rats 
has an index of 1.537 ± 0.001. 

Rats, ground squirrels, bats, moles, fetal rabbits, and human 
fetuses have been cleared, and liquid 19 (Table 1) has served as a 
good clearing medium for all, altho it was not the best for some 
specimens. 

Museum jars containing the clearing liquid can be sealed with glue, 
but may be merely covered because the liquid is not volatile. 

The advice of Dr. R. C. Emmons, Dr. J. E. Mack and especially 
Dr. H. W. Mo.ssman has been of great aid in the execution of this 
work. 




STAINING THE NUCLEOLUS 

C. S. Semmens and P. N. Bhaduri, Kings College^ University of 
London, Bristol, England 

About two years ago, the authors^ described a cytological stain 
combining leuco-fuchsin and light green. The original technic has 
caused some difficulty, because the use of aqueous Na 2 C 03 in mor- 
danting causes stripping of serial sections from the slides, unless 
properly hardened. While recent developments of the technic have 
been mainly concerned with the production of efficient and rapid 
smear methods (BhadurP) the use of an alcoholic mordant now does 
away with the need for any special treatment to avoid the stripping 
difficulty with serial sections. 

The schedule given below can be recommended with confidence to 
those who wish to try the nucleolar staining method on microtome 
sections of either plant or animal material mounted on slides in the 
usual way. As previously mentioned, chrom-formalin fixatives give 
very good results with most plant materials used for mitosis; meiotic 
material may be fixed in Semmens’ sodium diuranate mixture (Bhaduri 
and Semmens, 1940).^ Most fixatives will, however, give good results 
if before hydrolysis the material is left in 1% chromic acid solution 
for a few hours; it should then be thoroly washed in water to remove 
all traces of chromic acid and left for about four hours or overnight 
in 75% alcohol. 

Staining Schedule 

1 . Slides with wax ribbons are run down to water in the usual way 
except that it is best to leave them in the 75% alcohol grade for at 
least two hours. 

2. Wash with warm water and leave standing in warm water for 
about five minutes, transfer to 12% HCl at 60® C. and keep at this 
•temperature to hydrolyze for the optimum period, (20 seconds is a 
good average time to try for new or unknown plant material). 

3. Remove the staining jar from the oven or heating apparatus 
used and immerse it in a vessel of cold water in which cooling of the 
slides may take place. When cold pour off the used acid and rinse 

^Semmens, C. S„ and Bhaduri, P. N. 1939. A new method for differential 
staining of the nucleolus. Stain Techn., 14, 1-5. 

*Bhaduri, P. N. 1938. Root tip smear technique and the differential 
staining of the nucleolus. J. Roy. Micr. Soc., 58, 120-4. 1940. Improved 

smear methods for rapid double staining. J. Roy. Micr. Soc., 60, 1-7. 

^Bhaduri, P. N., and Semmens, C. S. 1940. Advantages of uranium fixation 
in modern cytological technique. Nature, 146, 100. 
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the slides with fresh cold N HCl, pour this off and cover them with 
decolorized fuchsin. Leave in this for 8-4 hours or overnight, as 
convenient. 

4. Pour oflP the dye and cover the slides with bleaching solution, 
using two changes of this with half an hour in each. 

5. Rinse in distilled water, in 50% alcohol, then 70% alcohol. 

6. Place slides in mordant solution, consisting of 80% alcohol 
saturated with Na 2 C 08 ; leave in this mordant for at least one hour. 

7. Pour oflF the mordant solution and rinse the slides with 80% 
alcohol to remove all traces of mordant; rinse quickly in 95% alcohol 
and then place 20-25 minutes in a light green solution prepared as 
follows: after filtering a saturated alcoholic solution of light green 
S. F. Y. (C. I. 670), add 2-3 drops of pure colorless anilin oil per 
100 cc. of dye. 

8. Drain off the dye and rinse the slide, for preliminary treatment, 
in a differentiating solution consisting of: Na 2 C 03 , saturated solution 
in 80% alcohol, 10 cc.; 80% alcohol, 90 cc. Continue the differentia- 
tion in 95% alcohol, examining under the microscope to watch prog- 
ress. If necessary, return to the differentiating solution for further 
treatment and then back to the 95% alcohol. In this way differentia- 
tion can be carefully controlled until the green is cleared from every- 
thing but the nucleoli. The last traces of green may of course be 
removed from the cytoplasm in the process of dehydration. 

9. Dehydrate in two or three changes of absolute alcohol. 

10. Clear in alcohol-xylol (50-50), xylol-alcohol (75-25) followed 
by pure xylol. 

11. Mount in “Sira” mountant or some similar neutral medium. 

As frequently pointed out, it is necessary to determine by experi- 
ment the best period and temperature for hydrolysis with any new 
material and a clear-cut Feulgen reaction is only to be expected if this 
is done. Hydrolysis of material on slides is best carried out in a 
porcelain Coplin jar; the thick glass of the ordinary staining jars will 
not stand the necessary heating and cooling treatment. 

Material that has been fixed in osmium fixatives can usually be 
stained by the following procedure: Bleach as usual in 3 parts of 
80% alcohol to 1 part of 20 vol. hydrogen peroxide. Transfer to 
70% alcohol for 1-3 hours to harden, then run down to water. Mor- 
dant in 1% chromic acid as mentioned earlier, then carry on with the 
above schedule. 

Instructions for the preparation of decolorized fuchsin and the 
bleaching solution may be found in previous numbers of Stain 
Technology. 



CHLORAZOL BLACK E, A SIMPLE CONNECTIVE 
TISSUE STAIN 

Norman D. Levine' and C. C. Morrill,' Animal Pathology Labora- 
tory, University of Illinois, Urhana, III. 

Cannon,* Darrow* and NebeH have reported that chlorazol black E 
is of value as a biological stain. The dye, according to Darrow, is 



Fig. 1 Fig. 2 

Slightly diagonal section of an artery (125X) stained with chlorazol black E (Fig. 1) 
and with hematoxylin and eosin (Fig. 2). Note the contrast in appearance of elastic 
fibers. 

synonymous with Erie black GXOO (National Aniline and Chemical 
Co.), pontamine black E (I. E. du Pont de Nemours Corp.) and 
chlorazol black E (British Dyestuffs Corp). 

Darrow recommended staining in a 1% solution of the dye for 5 to 

‘Assigned by the State Department of Agriculture to the Animal Pathology and 
Hygiene Laboratory to assist in diagnosis and research. 

‘Cannon, H. J. A new bi^ogical stain for general purposes. Nature, 139, 549. 
1937. 

’Darrow, M. A. A simple staining method for histology and cytology. Stain 
Techn., 15, 67. 1940. 

’Nebel, B. R. Chlorazol black £ as an aceto-carmine auxiliary stain. Stain 
Techn., 15, 69. 1940. 
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10 minutes, and then dehydrating, clearing and mounting, while 
Cannon suggested a saturated solution in 70% alcohol. Since a 0.5% 
solution in 70% alcohol of the sample used by the writers was satu- 
rated, there appeared to be no point in using a 1% solution. A 
staining period of SO minutes was considered preferable to the shorter 
time. Neither mordanting nor destaining is necessary. 

The writers have confirmed Darrow’s findings that x;hlorazol 
black E gives sharp differentiation in histological and cytological 
preparations, and stains different tissue elements black, green or 
yellowish green. It is noteworthy that the elastic fibers of connective 
tissue stain an intense black (Fig. 1, 2). Since many of the staining 
procedures used in the study of these elements are relatively com- 
plicated and time-consuming, it is felt that the simplicity of the 
staining technic with chlorazol black E should recommend it to 
histologists for such studies. 



NOTES ON TECHNIC 


Temperature Control for Microtome Knives. — ^Temperature 
control during paraiBn sectioning is readily obtained if a safety razor 
blade holder with provision for water circulation is used. With a 
microtome knife, however, the problem is more complicated. A 
device described by Cooper and MacKnight^ provides for chilling 
but does not seem quite as well suited for warming the knife — a 
procedure which is often necessary when thick sections are cut. The 
device shown in Figure 1 may be used to chill or warm a microtome 
knife by means of water circulation. The essential features are that 
it presents a large flat surface for close contact and heat exchange 
with the knife, and is very readily attached. 



The water-jacket consists of two pieces of ^ inch sheet copper 
soldered together and two nipples of ^ or 34 inch copper or brass 
tubing for the attachment of rubber hoses. The design of the com- 
ponent pieces is shown in Figs. 2 and Dimensions (which are 
indicated in millimeters) may have to be altered to fit various sizes 


>Co<^r, K. W., and MacKnight, R. H. Cooling device for the microtome. Stain 
Techn., 12, *6-7. 1987. 
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and types of knives and knife-holders. If a hollow ground knife 
is used, the contact surface of the water-jacket must be ciuwed to fit. 

To attach the water-jacket to the knife, the ends of the contact 
plate are interposed between the clamp screws and the knife. Suffi- 
cient space should be left between the knife edge and the top of the 
water-jacket to accommodate at least one section; otherwise it may 
be difficult to start a ribbon. — ^John W. Duffield. Northeastern 
Forest Experiment Station, New Haven, Conn. 


A Useful Embedding Technic — The following simple but suc- 
cessful method for embedding insect or other tissue in paraffin for 
microscopical serial section has been developed. It eliminates most 
of the difficulties that are experienced in embedding. It differs from 
the usual methods in that very hot paraffin is employed and ice cubes 
are used to cool the paraffin in the embedding boats. The steps in 
the process are as follows : 

1. Kill, fix, dehydrate, and infiltrate as usual. 

2. Heat the embedding paraffin and the ends of a pair of forceps in 
dishes over boiling water to 180° F. or above. 

3. Fill an embedding boat with the hot paraffin and place it bn an 
ice cube to cool. Two or more boats may be filled at the same time, 
as experience allows. 

4. When the lower portion of the paraffin is completely opaque, lift 
the tissue by means of the hot forceps from the infiltration chamber 
to a dish of hot paraffin for an instant, or until the cool paraffin 
around the tissue is melted, and then transfer it to the embedding 
boat. 

5. Orient and allow to cool. 

The success of the method lies in the fact that the paraffin is cooled 
much more rapidly from the bottom than it is from the top. This 
allows the placing of the tissue well up in the block, exactly at the 
freezing point of the paraffin, without the danger of layering. The 
hot paraffin above and the hot forceps allow leisurely orientation of 
the tissue without the danger of introducing air bubbles. The rapid 
cooling aids in producing small paraffin crystals. No trouble has 
been experienced with cupping or treeing. The use of thin cotton 
gloves may aid some people in handling the heated fiHceps. — C. E. 
WoopwoBTfli, U. S. Dept. Agriculture, Walla Walla, Wash. 
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A Method for Numbering Serial Celloidin Sections . — A 
method for marking celloidin sections has been developed to permit 
staining large numbers of serial sections at one time without first 
mounting them on slides. This involves a marking substance which, 
unlike India ink and similar substances, is permanent except in 
solvents of celloidin. 

Sections are cut and placed chronologically between slips of paper 
in the usual manner. An “ink” is prepared by thoroly mixing equal 
parts of 20% nitrocellulose (Hercules Powder Co., RS sec.) in 
amyl acetate* and black oil color (e. g. Martini Studio Oil Color, 
Ivory Black). One corner of each section is blotted and then num- 
bered by means of a small camel’s hair brush. Before returning the 
sections to the alcohol, the ink is “fixed” with a drop of chloroform 
applied with a second brush. Numbers applied in this way become 
an integral part of the celloidin around the .section and do not wa.sh 
off. The substance here de.scribed is more viscous than those usually 
used, but with a little practice it can be applied as easily and rapidly 
as any other numbering material. — ^John Meacham Hamilton, 
Laboratory of Neurophysiology, Yale University School of Medicine, 
New Haven, Connecticut. 


A Formalin-Phenol-Thionin Stain for Nervous Tissue. — 
Fresh nervous tissue or nervous tissue treated according to the Marchi 
technic (Swank modification) stains rapidly (1-5 minutes) and well 
with the usual aqueous phenol-thionin procedure. 

If, however, it is fixed by perfusion with 10% formalin, and subse- 
quently stored in this reagent, it stains very lightly in 1% aqueous 
phenol-thionin, even tho applied for several hours or overnight. 
To hasten and intensify the staining, several modifications have 
been tried and the following procedure adopted as most desirable. 

1. Wash nitrocellulose sections in distilled water. 

2. Stain 15-SO minutes at 50® C. in the following mixture: 
25 cc. 0.5% aqueous thionin (National Aniline Co., C. I. 920) plus 
2 drops of phenol (liquefied) and 2 drops of formaldehyde (34-38% 
U. S. P.). 

3. Rinse in distilled water. 


>NitrocelIuiose is sold in a dehydrated form consisting of about 10 parts nitrocellulose 
to 7 parts absolute alcohol. The S0% solution mentioned above is made by adding 
20 g. of nitrocellulose-alcohol mixture to 80 cc. amyl acetate. 
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4 . Wash well in 70% ethyl alcohol. 

5 . Place in 95% alcohol 2-4 minutes. 

6. Absdute alcohol plus 12-15% of TJ. S. P. chloroform. 

7. Clear and differentiate sections individually 1-10 minutes in 
equal parts of: oil of origanum, cretic; oil of bergamot, f. b. extra fine; 
phenol. Avoid creosote! 

8. Place on clean glass slide with forceps. Low volatility of 
clearing fluid allows adequate time to orient serial sections. If sec- 
tions becQifle too dry or stick to the slide in improper position, dampen 
with a brush dipped in the clearing fluid. 

9. R(dl sections flat with a camel hair brush. Blot dry with 
bibulous paper. Complete drying and flattening process with a silk 
cloth wrapped around index finger. 

10. Wipe around sections with a cloth moistened in xylol to remove 
oil droplets. Care must be exercised that the sections do not become 
so dry that they show silvery patches when viewed from the reverse 
side of the slide. Slight dampening with clearing fiuid will correct 
this. 


11. Remove any lint or dirt with a clean, dry, camel hair brush. 

12. Mount in damar, clarite or balsam. 

Sections are more easily stained if not stored in alcohol for more 
than a week. U. S. P. formaldehyde was found to give less back- 
ground staining than that of reagent quality. Altho staining can 
be accomplished without phenol, it probably retards fading of the 
sections. Several hours (e.g., overnight) in 70% alcohol does no 
harm if sections are deeply stained. If desired, sections may be left 
overnight in absolute alcohol plus chloroform. The origanum- 
bergamot-phenol clearing fluid may be modified by adding a small 
amount of methyl salicylate or amyl acetate to make sections more 
pliable. Oil of lemon, Californian U. S. P. (XI), may be used as a 
differentiating fluid prior to clearing. Synthetic oil of bergamot 
may be used instead of the more expensive f.b. extra fine grade. 
Coverslip weights should be used if thick^ sections are mounted. 
Large infant brain sections, stained in formalin-phenol-thionin or 
by Weil’s technic for myelin, are also easily mounted on large 
slides or between lantern slide cover slips in this manner. Nitro- 
cellulom used in developing the above technic was procured from 
Charles Coopesr, Manufacturing Ch^nists, New York. Georoe C. 
Gbasit, lRvi»oB of Anatottiy, Cmvarslty of Tennessee College of 
Medknne, Memphis. 
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Stain Fading in Various Histologic Mounting Media. — Sets 
of five sections each of monkey pancreas, adrenal, spleen, kidney, and 
heart were stained in Weigert’s iron chloride hematoxylin and Van 
Gieson’s picrofuchsin, using 0.1 g. acid fuchsin per 100 cc. saturated 
aqueous picric acid and another similar series with our buffered 
Romanowsky stain at pH 4.2. 

One set of sections with each of the two stains was mounted in 
neutral Canada balsam in xylol, one set in Curtis’ salicylic acid bal- 
sam, one set in 60% clarite in xylol, one set in 60% clarite X in xylol 
and the last set in heavy liquid petrolatum U. S. P. (NA = 1.48S) 
and sealed with pyroxylin cement. 

The pancreas and adrenal sections were exposed continuously 
under a 100 watt electric light at a distance of 22-25 cm. in a box 
painted inside with aluminum paint and on an aluminum tray. The 
others were left on a north window sill in diffuse daylight for 6 months. 

The blue component of the Romanowsky stain showed appreciable 
fading in salicylic balsam in 90 minutes and was entirely gone in 24 
hours under the lamp. In 5 days, fading was moderate in neutral 
balsam, and in 10 days quite marked. At 10 days both clarite and 
clarite X showed slight fading. After 3 months under the lamp and 
after 6 months in daylight, the salicylic and the neutral balsam 
showed complete fading of the blue component, clarite X quite 
marked fading, clarite moderate fading, and the liquid petrolatum 
practically no change. 

The iron-hematoxylin picrofuchsin stains, after 6 months in day- 
light or 3 months under the electric light, showed red collagen with 
clarite and clarite X, pink collagen with salicylic acid balsam and 
liquid petrolatum, and completely unstained collagen with neutral 
balsam. The nuclear staining showed a slight loss of intensity in the 
salicylic balsam and was unchanged in the other media. 

Of the five, clarite appears to be the most useful mounting medium 
for the two stains. Liquid petrolatum, while showing nearly per- 
fect preservation of Romanowsky staining, requires cementing of 
cover glasses, and has a considerable tendency to leak, creating an 
oily film not only on the adjacent part of the slide, but also over the 
margins of the cover glass for several millimeters. — R. D. Liixik, 
Division of Pathology, National Institute of Health, Washington, 
D. C. 
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MICROSCOPE AND OTHER APPARATUS 

DEROW, HARRY A. An inexpensive polarizing device for microscopes. J. 

Lab. & Clin. Med., 26, 694-5. 1941. 

A search should always be made with a polarizing microscope for doubly re- 
fractile bodies in a urinary sediment in a case of massive albuminuria. An in- 
expensive type may be made as follows: Unscrew the outer lens mount of the 
ocular and apply Canada balsam to the rim on its under surface; attach an ap- 
propriate circle of Polaroid film to serve as the analyzer; slip a wide circle of 
Polaroid film into the slot under the condenser and leave it permanently to serve 
as a polarizer. Polaroid film may be purchased from The Polaroid Co., 285 
Columbus Avenue, Boston, at $4.00 per 4 inch square. The polarizer and analy- 
zer should be set at right angles by rotating the eye piece until there is a reddish- 
purplish-black field; then doubly refractile bodies appear as Maltese crosses. Such 
bodies occur in the nephrotic syndrome, associated with glomerulonephritis, 
amyloid disease, renal vein thrombosis, diabetes and hypertension. The micro- 
scope can be used for ordinary purposes by making the analyzer and polarizer 
parallel. — John T. Myers. 

LOTZE, J. C., and YIENGST, M. J. An apparatus for measuring microscopic 

objects. Science, 93, 45-6. 1941. 

A device is described for obviating the shortcomings of micrometers and other 
scales when measuring objects less than 1 )U in diameter. Essentially, the ap- 
paratus consists of a microscope, the prism of a camera lucida, and a screen. 
The latter covers a lighted box, and is pierced with calibrated holes and slits that 
represent, as viewed thru the microscope, established lengths with which the size 
of microscopical objects can be compared and gaged. — J . A. de Toniasi. 

MARTON, L. The Electron Microscope. /. Bad., 41, 397-418 1941. 

A description with diagrams of the instrument, a chart of its resolving power, 
photographs, and bibliography are included. — Virgene W. Kavanagh. 

POHL, H. A. Convenient heat filter for tissue illuminator. Science, 92, 612. 

1940. 

The quartz rod illuminator of Knisely used in the observation of tissues in situ 
transmits a considerable amount of heat from the illuminating bulb. The in- 
convenience of using a continuous stream of Ringer’s solution as a cooling agent 
is eliminated by inserting a double thickness of inexpensive “heat filter*’ glass 
(Cenco 87305) at the break in the rod light conductor. The heat transmitted is 
cut to at least 1/7 its previous value, while the light intensity is reduced by only a 
small fraction. — J. A. de J'omasi. 

RHEA, H. E. The new electron microscope. Science, 93, 357-8. 1941. 

The first electron microscope represented a major step toward fundamental 
developments in the field of microscopy; with it, particles of 50 A in diameter 
could be clearly resolved. But that first apparatus was bulky and cumbersome, 
it required an installation free from vibrations and magnetic fields, and necessi- 
tated the services of an electronic engineer to operate it. The latest model is 
designed to fit into. a small room and to be simple in operation. The microscope, 
including its power supply, is contained in one rack 7 ft. tall and weighs about 500 
lb. A normm 110-voIt line socket supplies the current. — J. A. de Tomasi. 
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SMITH, K. U. A d]74ce freezing unit for cutting frozen sections. Science, 92^ 

9«4. 1940. 

This unit is designed to obviate the shortcomings of commercially available 
attachments, and to meet such needs as sectioning of large specimens, and pro- 
longed and uniform freezing. It consists briefly of a cylindrical cast-aluminum 
container of 8.4 cm. in diameter with a slightly raised and grooved center table 
5 cm. in diameter. A hexagonal bakelite support is fitted underneath for clamp- 
ing into the holder of the microtome. The tissue rests on the table, and powdered 
dry ice is packed around and under it within the container. This unit may be 
obtained from M. Hanford, Physics Department, University of Rochester, 
Rochester, N. Y. — A. de Tomasi. 

MICROTECHNIC IN GENERAL 

BUCHOLTZ, IRENE. Cellophane coverslips and a method for mounting. 

Science, 92/486. 1940. 

Plain cellophane (No. 300) appears to be satisfactory as a substitute for cover 
glasses which are becoming increasingly scarce and expensive. This material has 
a refractive index of 1.58, comes in rolls 15/16 in. wide, and is 0.022 mm. thick. 
In favor of using it in microtechnic are its thinness, low cost, rapid drying, and 
the fact that it does not curl. It also allows taking photomicrographs, and the use 
of oil immersion except in the case of very high magnifications. One difficulty, 
however, lies with the problem of storing the cellophane. It tends to absorb 
moisture and the edges of the roll then wrinkle. Storage in a dessicator for long 
periods causes warping and cracking. Moisture-proof cellophane is less de- 
sirable than plain cellophane. 

For mounting slides with glass or cellophane cover slips, proceed as follows: 
turn the slides face down on paper towels, pipet xylene between them, and cover 
with another towel. In 15-30 min. the preparations are ready for use. — J. A. de 
Tomasi, 

GROAT, R, A. Evaluation of isobutyl methacrylate polymer as a mounting 

medium. Science, 92, 268. 1940. 

This is a discussion of the value of isobutyl methacrylate polymer as a mounting 
medium principally from the point of view of relative refractive indices. These 
values are as follows: unstained striated muscle, 1.537d=0.008; Canada balsam, 
1.535; gum damar, 1.542; Clarite, 1.544; Clarite X, 1.567; isobutyl methacrylate 
polymer, 1.477. Since the refractive index of stained tissue is still higher than 
that of unstained tissue, the low value for the polymer appears still less com- 
patible with the perquisites of the dispersion curve obtained by plotting refrac- 
tive index against wave length. An ideal mounting medium cannot be realized 
because different tissue elements do not have the same dispersion curves; thus 
for practical purposes a medium should be used that has a refractive index for 
the D line of the spectrum as close as possible to that of most of the stained 
tissue elements. The use of the polymer for mounts with or without cover 
glass is not recommended for other reasons: it does not adhere to glass as well as 
other resins; certain stains fade rapidly in it; and it softens and decomposes at 
relatively low temperatures. — /. A, de Tomaei. 

GROAT, R. A. New paraflhi resin infiltrating and imbedding media for micro- 

tecliniqne. Science, 93, 311-12. 1941. 

A series mixtures of paraffin (m.p. 56^-58° C.) is here reported to mix well 
with water-clear, LX-291, hydrocarbon resin produced by the Neville Co., 
PfttSblirgh, Pa. Chief advantage is that by chaneisg proportions in the mix- 
tures, the resulting media differ appreciably in hardness at a given temperature, 
but not essentially in melting range. Hardness increases as the resin content 
rises. Concentrations suitable for pi;pctical application, containing 5, 10, 20, and 
30% resin, show a melting range of several degrees, with a minimum around 55^ C. 
An average oven temperature of 39^ C. is satisfactory for all. The mixtures are 
preimred as follows: Blend the weighed portions of paraffin and resin at 170*^ C., 
ancf filter. Infiltrate in pure paraffin, or 5-10% mixtures; embed in a harder 
medium. For comparison, a 10% medkis%' yi^s.,satisfactory ribbons in the 
range between 4 and 12 /x; a 50% meoium permits only 1 ju ribbons.— J. A. 
de Tainan, 
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McDowell, a. M., and VASSOS, G. A., Jb. Comparison of starch paste and 
albumin mixture as agents for the routine mounting of paraffin sections. 
Arch. Path., 29, 482. 1940. 

Albumin-glycerin mixture is made by taking equal parts of egg white and glyc- 
erin, filtering and adding a small crystal of thymol as preservative. Starch paste 
is made by adding 10 cc. of cold water to 1 g. of powdered starch and mixing 
thoroly. The mixture is then poured in 20 cc. of boiling water, 2 drops of dilute 
HCl are added and the suspension is boiled with constant sirring for 5 min. A 
small crystal of thymol is added when the paste is cool. After mounting the 
sections, the slides are submitted to various forms of drying; at 56®~58® C. for 48 
hr. or at 88®-50® C. for 5 days is adequate for subsequent staining with silver but 
unnecessary for other technics; drying on a hot plate for 8 min. and in drying oven 
for 1 hr. at 56°-58® C. is adequate for Ziehl-Neelsen with ablumin but not with 
starch. (From J. Royal Micro. Soc., 60, 262, 1940.) 

RANDALL, A., and MENZIES, A. W. C. Histological sectioning of hard 
tissues by a new technique. Science, 93, 189-90. 1941. 

The use of fluid methacrylates is suggested as a possible means of obtaining 
sections of hard and brittle materials like bone tissue. The resin is polymerized 
to a solid embedding medium in situ, and sections are ground from the specimen 
by petrographic technic. The procedure is as follows: Embed dry materials 
directly; or dehydrate (in alcohol, acetone, or dioxan), and clear in xylene. Im- 
pregnate in a test tube (sometimes at reduced pressure) in monomeric methyl 
methacrylate for 12 hr., changing it three times with 0.05% benzoyl peroxide 
added as a catalyst for polymerization. Heat a portion of the catalyzed monomer 
for 24 hr. at 40° C. Free the hardened contents of the test tube by breaking the 
glass, and proceed with the grinding. If serial sections are desired, cut first 
thin wafers and affix to “plexiglass” slides with the partial polymer; complete the 
polymerization for 6 hr. at 40° C. Sections obtained by this method are reported 
to stain well with safranin and methylene blue. — J. A. de Tomasi. 

SXINTZEFF, V., and SMITH, IRENE. The use of plastic as a substitute for 
coverglasses. Science, 93, 158-9. 1941. 

These remarks are an extension to a note in Science, 92, 17-8, 1940. It is 
stated that hematoxylin eosin stains mounted in Canada balsam will fade within 
4-5 months when mounted under plastic covers. — J. A. de Tomasi. 


DYES AND THEIR BIOLOGICAL USES 

VARCO, RICHARD L., and VISSCHER, M. B. Further studies in the elimi- 
nation of certain dyes by gastric mucosa, Proc. Soc. Exj). Biot. & Med., 46, 
295-8. 1941. 

The following list of dyes reported to be secreted in gastric juice has been re- 
investigated: Congo red, orange G, mercurochrome, erythrosin, phloxine, rose 
bengal, lithium carmine, trypan red, eosin, and chrysoidin. None of them ap- 
peared in histamine-excited gastric juice from Pavlov or Heidenhain pouches in 
dogs. This work gives support to the earlier generalization that only dyes in 
which the chromogen may be in the cation appear in highly acid gastric secretions. 
— M. S. Marshall. 


ANIMAL MICROTECHNIC 

BAXTER, J. S. The application of trichrome staining methods to embryo- 
logical technique. J. Anat., 75, 137-40. 1940. 

This paper is a summary of seven years experience with trichrome staining 
methods in the preparation of several mammalian embryonic forms for teaching 
and research. A method for the preliminary treatment of embryos is given. 
Detailed procedures for two trichrome staining methods are outlined, together 
with the author's notes and comments. The author recommends for young 
embryos the use of an iron-hematoxylin nuclear stain followed by a simple cyto- 
plasmic counterstain such as orange G in 1% solution. The embryos used in the 
above study were those in which epithelial and connective tissue differentiation 
had commenced. — F. M. Clark. 
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COULSTON, FREDERICK. The use of diapliane for mounting Giemsa type 
preparaticms. Amer. J, Clin, Path., 26, 869-73. 1941. 

Smears and dehydrated sections often fade when mounted in balsam due to 
formation of acid by oxidation. Diaphane does not become acid. It is un- 
conditionally recommended instead of balsam or cedar oil for mounting prepara- 
tions with any Romanowsky type stain. — John T, Myers, 

GORDON, H. K., and CHAMBERS, R. The particle size of acid dyes and 
their diffusibility into living cells. J. Cellular and Comp, Phys,, 17, 97. 1941. 

A study was made of the relation of the particle size of a number of water- 
soluble acid dyes to their penetration into three types of living cells. The tissues 
used were muscle fibers of the gastrocnemius, ciliated epithelial cells of the oral 
mucosa and sheets of bladder epithelium of the frog Rana fusca. Dyes with a 
particle radius of 5.5rb0.4 to 6.4d:0.5 A (when diffusing in Ringer*s solution at 
pH 7.4 to pH^6.8) or less penetrated the ciliated epithelial cells; the upper limit 
of size for the muscle fibers or the bladder epithelium was 6.5d=0.4 to 7.3 ±0.9 A. 
No definite relation was observed between lipid solubility and the penetrability of 
the dyes. No difference in penetration of the dyes was observed for cells under a 
nitrogen or an aerobic atmosphere. — L, Farber, 

KATZ, ALBERT. A contrast staining method for hemosiderin pigment in 
heai:t«failure cells. J, Lab, & Clin, Med.^ 26, 700. 1941. 

There has been no satisfactory method for differentiating heart failure cells, in 
sputum or urine, from the surrounding leucocytes. This can be done by the 
following techrfic: 

Make smear of sputum as usual, air-dry, fix with heat, apply 10% K4FeCN6 
and an equal quantity of 10% HCl. Let stand 15 min., wash with water and dry. 
Apply Wright’s stain and add buffered water for 5 min. Wash with water, dry 
and examine under oil. The hemosiderin takes a bright green stain. — John T, 
Myers, 

LENDRUM, A. C. The preparation of tissues for paraffin embedding. J, 
Path, & Bact„ 52, 138-42, 1941. 

The author finds Stiles’ butanol dehydration series (Stain Techn., 9, 97, 1934) 
the most satisfactory among a wide variety of methods for preparing easily sec- 
tioned parafiin blocks. Tissue can be left for days in the dilutions without harm, 
and a prolonged stay afterwards in the paraffin oven does no harm. Better re- 
sults with dense tough tissues can be obtained by following butanol dehydration 
with pyroxylin infiltration as follows: equal parts of butanol and methyl benzoate, 
one day; methyl benzoate, one day; then 7-14 days in methyl benzoate, contain- 
ing 2% pyroxylin and 1.5% tricresyl phosphate; two changes of chloroform, over 
a period of 5 hr., to precipitate the pyroxylin; infiltration with paraffin for 6-48 
hr. or longer. 

Low viscosity nitrocellulose can be used if combined with sufficient plasticiser, 
by the following technic: Pass tissues from butanol, thru two graded mixtures, to 
pure cellosolve, then to a 15% solution of collodion cotton in cellosolve containing 
14% tricresyl phosphate, and leave for 7-30 days. Then treat with chloroform 
and imbed in paraffin as usual. Without plasticiser the collodion cotton is much 
too hard. — S, H, Hutner, 

MULLEN, JOHN P., and McCARTER, JOHN C. A mordant preparing for- 
maldebyda-fized neurazis tissue for phosphotungstic acid hematoxylin stain- 
ing. Amer, J, Path,, 17, 2S9-91. 1941. ,, 

The authors propose a method of mordanting formalin-fixed tissue, even after 
storage in formalin for several years, which yields results equivalent to those ob- 
tained on tissue fixed in Zenker’s fluid. The procedure is as follows: Wash the 
fixed tissue thoroly and prepare it for paraffin sections in the usual manner. 
After cutting and affixing the sections to the slide, remove paraffin and pass the 
slides thru graded alcohol to water. Mordant for 2-48 hr. in a 5% solution of 
CrCli'HaO, (green crystals; obtainable from the General Chemical Co., New York, 
N. Y.) in distilled water to which 5% glaetal-acettcoicid is added. (This mordant 
is stable and will keep for weeks, altho the color changes.) Rinse, after mordant- 
ing, in distilled water, treat with 0.25% aqueous KMn04 for 10-15 min., rinse again. 
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and bleach in 5% aqueous oxalic acid until the sections have lost the brown color; 
rinse and stain with Mallory’s phosphotungstic acid hematoxylin (either the 
newer or older formula) for 6-12 hr. Decolorize in 95% alcohol, 2 or 3 changes; 
dehydrate; clear and mount. This method is suited for routine use on brain and 
spinal cord. — H, A, Davenport, 

OTTO, REDGINAL HEWITT, OTTO, C. F., and StRAHAN, DOROTHY E. 
A simplified zinc sulfate levitation method of fecal examination for protozoon 
cysts and hook worm eggs. Amer. J, Hyg,, 33, 32-7. 1941. 

The technic is that of the Willis brine levitation method (Med. J. Austr., 1921, 
375-6) except that 1.18 sp. gr. ZnS 04 is substituted for saturated NaCl solution. 
A portion of feces is placed in a 1 oz. metal container 3.8 cm. in diameter and 2.8 
cm. deep. It is completely filled with the ZnS 04 solution, covered with a glass 
slide and let stand 1 hr. The slide is removed, inverted and examined. The 
method cannot be used for the vegetative stage of amoebae. — John T. My ere, 

SALTER, W. J. A haemocy tome ter method for reticulocirte and platelet 
counts. J. Path. & Bad., 52, 148-50. 1941. 

Reticulocytes and platelets can be counted simultaneously and rapidly by the 
following accurate method: Prepare the diluting fluid by mixing two parts of an 
aqueous solution of brilliant cresyl blue (1:300) with three parts of a 1:1,400 
aqueous solution of KCN, the final solution being centrifuged at high speed for 
5 min. (The two solutions must be kept separate and mixed immediately before 
use.) Take blood to the mark 0.5 in a white cell pipette, dilute to mark 11 with 
the diluting fluid, and shake well. Place a drop in the counting chamber and 
count after 5-10 min. 

Platelets appear as ovoid blue or lilac-colored bodies. Reticulocytes are recog- 
nized as usual. A leucocyte count can be made at the same time. — S. H, Hutner, 

SMITH, KATHERINE EDSALL. The measurements of red blood cell diam- 
eter by the diffractometer. J. Lab. ^ Clin. Med., 26, 696-699. 1941. 

The Spencer Lens Co. manufactures a diffractometer which may be attached 
to any monocular microscope. A small black cylinder with a pinhole in the 
bottom is attached in place of the objective. A second cylinder with a pinhole 
in the top and an adjustable device on the side for measuring the halo replaces the 
ocular. A stained or unstained slide may be inserted into a slot in the top cylin- 
der with the smear down. The smear should be only one cell thick, and should be 
observed with maximum light. A central spot of light should appear, surrounded 
by a yellow^ halo which shades into a red periphery. The two parallel black bands 
should be adjusted on the outside so that they just touch the outer rim of the red 
halo. The reading is taken from the sliding scale and the mean bell diameter 
determined from a conversion table. This method is useful in determining ma- 
cro- or microcytosis. — John T. Myers. 

TARAO, S. Microchemical studies on the Golgi apparatus using protease Nile 
blue sulfate technique. II. Golgi apparatus of pancreatic acinar cells in the 
mouse in fixed and living conditions. Cytologia, 11, 261-81. 1940. 

Anilin dyes are not ordinarily considered useful for staining the Golgi apparatus, 
but Nile blue sulfate was used to demonstrate it in a series of papers by Tarao of 
which this is the third. The protease Nile blue sulfate technic is applied as fol- 
lows: Fix small pieces of the pancreas of a mouse not fed for 10 hr. (anaesthetized 
with chloroform) in 20% neutral formalin (8% formaldehyde) for 24 hours or 
more. Make 20 fx sections on a freezing microtome. Digest for about 16 hr. 
at 37® C. in a .solution of 0.3 g. trypsin and 0.3 g. anhydrous NaaCOj in 100 cc. 
distilled water, to remove much of the protein from the ascinar cells and the 
masked proteins of the Golgi apparatus. Wash thoroly in distilled water and stain 
over night in 0.01% aqueous Nile blue sulfate (Grubler’s). Differentiate in 1% 
aqueous acetic acid until the sections are faded to a cobalt blue. Wash thoroly 
in distilled water. Mount in a saturated aqueous solution of dextrose and seal 
with vaseline-paraffin in equal parts. The Golgi substance stains pink-blue; 
other fatty substances stain red or blue according to their degree of saturation; 
the cytoplasm is unstained. The Golgi apparatus is the same shape and size as 
it is after metallic impregnations. Pepsin solutions may be used to digest the 
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hepatic eelU of mouse and newt but do not digest the pancreatic cells. Other fat 
stains may be substituted for the Nile blue sulfate; Smith-Dietrich’s hematoxylin, 
Ciaccio*s Sudan III, and Fischler’s copper-acetate-hematoxylin give rather good 
results. 

Intra-vital staining of the Golgi apparatus is secured by injecting 0.6~0.7 cc. 
of 0*it% Nile blue sulfate in normal saline intraperitoneally in the mouse. (A 
slightly larger dose would be fatal.) In about 90 min. the Golgi apparatus de- 
velops a faint blue tinge which lasts not longer than ^0 min.; the bits of pancreas 
must be removed, mounted, flattened, and examined within this period. Polar- 
ised light is useful for viewing these slide preparations of bits of the pancreas. 
Thru a Zettnow’s green filter, which is made up of CUSO4 and CrOj in distilled 
water, tfie blue color of the Nile blue sulfate appears black. Other small granules 
(Ries’ Lyrochondria) are stained a dark blue in the same preparations. — Virgene 
W» Kavanagh, 

WETMORE, i’SYCHE W. A direct method of determining the erythrocyte, 

leucocyte and thrombocyte count of fowl blood. Science, 92, 886. 1940. 

This technic is a modification of the Blain method, and affords rapid and re- 
liable enumeration of the cellular elements of avian blood in the counting chamber. 
The procedure is as follows: Prepare a staining stock solution by mixing 1 cc. 
1% aqueous brilliant cresyl blue with 0.25 cc. saturated aqueous pyronin (6.7%); 
dilute 0.2 cc. of this in 25 cc. normal saline, and filter thru neutral paper. Draw 
blood from the wing vein up to the 1 mark in the red cell counting pipette. Fill 
it half way with the dye-saline solution, rotate 5 sec., and fill to the 101 mark 
with 12% formalin in Locke’s solution, as a preservative. Shake for 30 sec.; 
for better differentiation, allow it to stand 15 min. or longer. Use thin covers, 
and examine under a 4 mm. objective. The dye solution keeps for about a week, 
while the stock solution is less stable; the formalin solution must be made fresh 
each day. — J, A, de Toniasi, 

WU CHOA-FA. Laboratory technique notes. HI. The use of alum<-hema- 

toxylin for staining in btdk. Peking Nat, History Bull,, 15, 135-7. 1940. 

Most methods of staining large blocks of tissue have used carmine or hav^ re- 
quired an extensive treatment of the slides after sectioning. The following 
method apparently gives well-stained sections without any treatment which 
might wash them off the slides: Place blocks of animal tissue, that have been 
fixed in Bouin’s fluid, washed, and decolorized as usual, in about 20 volumes of 
hematoxylin solution (8 cc. of Ehrlich’s stock solution of hematoxylin, 30 cc. of 
50% alcohol, and 2 cc. of glacial acetic acid) for 2-5 days, 2 days for a piece 3 mm. 
on an edge, 5 days for a centimeter cube; stir occasionally; rinse the block in 
water; to remove the excess stain, soak it in 3 or more changes of weak acetic 
alcohol (5 cc. of 10% acetic acid in 100 cc. of 30% alcohol) until the last change 
remains almost colorless for hr.; wash in running tap water over night; and 
dehydrate in a series of alcohols to 95%. If a counterstain is desired, place the 
block in a 0.2% solution of alcohol-soluble eosin in 95% alcohol, then in a 0.2% 
solution in absolute alcohol, 12 to 24 hr. in each. After the blocks have been 
stained, they may be cleared and embedded as usual altho the following method is 
suggested : Pour a layer of chloroform twice as deep as the thickness of the block 
into a vessel; on top of this pour a similar layer of methyl salicylate; and on this 
pour a layer of absolute almhol; put the block into the alcohol layer and let it 
remain in the vessel until it has sunk into the chloroform; put it into parafiin- 
chloroform mixtures, then into parafiin as usual for embedding. The methyl 
salicylate layer may be omitted for small embryos and delicate tissues. After 
the blocks are embedded, section and mount as usual; then remove the paraffin 
with xylol, run the slides to absolute alcohol for 1 min. or more to differentiate 
the eosin; run them back thru xylol and mount in balsam. — Virgene W, Kavanagh, 

ZAHL, P. A., and COOPER, F. S. Localization of lithiimi in tumor tissue as a 

basis for slow neutron therapy. Science, 93, 64-5. 1941. 

It has been repeatedly observed that certain acid dyes, when introduced into 
the blood stream, ainnimulate preferably tn~eancer tumor tissue. Since most of 
these dyes are sodium salts of the aao-^sulfonic complex, the effect of substituting 
lithium for sodium in the dye-salt molecule is investigated. The reason for doing 


LABORATORY HINTS FROM THE LITERATURE 


135 


this is that slow neutrons projected thru body tissue cause no damage when they 
encounter a zone perfused with such elements as boron or lithium. In this case 
nuclear capture reactions release protons of high energy and the result is local 
destruction of tissue, suggesting application of a neutron-boron or neutron- 
lithium technic for localized treatment of tumors. Lithium salts of pontamine 
sky blue 6B, trypan blue, and carminic acid (duPont and National Aniline Co.) 
were prepared and injected intravenously in mice with spontaneous and implanted 
mammary tumors. Spectroscopical analysis of tissues removed later proves that 
a localization factor of approximately 2 is attained, with a maximum concen- 
tration of 0.01-0.03% lithium in the tumor mass. The addition of lithium-ions 
results in a net increase in absorbed energy corresponding to a maximum gain of 
about 43% in the radiation dosage of the tumor over that of other tissues in the 
same mouse. — J. A. de Tomasi. 

MICROORGANISMS 

BESTA, B. L’uso del microscopio a fluorescenza nella ricerca del bacillo di 

Koch. Ann. d. I at. Carlo Forlanini, 3, 904. 1939. 

The method of Keller was used, with a 2:1000 solution of auramin. In 200 
examinations of material already known to be positive by the Ziehl-Neelsen 
method, the fluorescence method gave the same positive results, but required less 
time for the examination of the slides because a larger microscopical field could 
be covered by the use of small power objectives, i. e. 10 X or 20 X. In 241 
examinations of previously negative material, 7% were positive by the Ziehl- 
Neelsen method, 18.7% by the fluorescence method, and 34% by culture on 
Petragnani’s medium or by guinea pig inoculation. This method is time-saving, 
more accurate and economical, because in less than 50% of cases biological proof 
is needed. Occasional doubtful results may be had with the fluorescence method, 
but this is also true of the usual staining methods. — S. Lojacono. {From Abst. 
sect, of Amer. Rev. Tuberc.t 43, No. 4, 1941.) 

DIDION, H. t^ber den fiuorescenzmikroskopischen Nachweis von Tuberkel- 

bakterien. Klin. Woch.^ 18, 1315. 1939. 

Fluorescence microscopy has been employed as an alternative method of identi- 
fying tubercle bacilli on slides. The preparation is stained with auramin, a 
yellow anilin dye; when viewed under the microscope, the organisms are colored a 
yellowish green. In order to determine the accuracy of this method, 702 speci- 
mens, including sputum, pus, urine, feces and other body fluids of suspected 
tuberculous nature, were examined for tubercle bacilli by four methods: animal 
inoculation, culture (according to the method of Lowenstein, Lockemann and 
Hohn), Ziehl-Neelsen stain, and auramin .stain according to the method of Hage- 
mann. Altogether there were 157 positive specimens: 129 by the Ziehl-Neelsen 
method; 137 by the auramin method; 12 were discovered by cultural methods; 
and 8 only by animal inoculation. Of the 157 positive specimens, the following 
figures show the percentage accuracy of the various methods: animal inoculation, 
100; culture, 92; auramin, 87.2; Ziehl-Neelsen, 82.2. Of the staining methods 
the auramin fluorescence method is not only somewhat more accurate but is also 
definitely time-saving, particularly in searching for tubercle bacilli in tissue 
preparations. — H. R. Nayer, {From Abst. sect, of Amer. Rev. Tuberc., 43, No. 4, 
1941.) 

KNAYSI, G. Observations on the cell division of some yeasts and bacteria. 

J. Bad., 41, 141-53. 19|1. 

To stain the cell walls and slime-layers, which are rarely seen in ordinary 
preparations, the following procedure is recommended: Smear a young culture 
(only a few hours old) and fix it over the flame; mordant it for 10 min. with a 
mixture of 70 ml. saturated aqueous A 1 K(S 04)2 and 30 ml. of 20% aqueous tannic 
acid; stain with Ziehl-Neelsen's carbol fuchsin under a cover glass. The cyto- 
plasm is dark red; the cytoplasmic membrane, still darker; the cell wall, blue; 
and the slime-layer, bright red. If the preparation is sealed with va.spar, a mix- 
ture of 50% paraffin and 50% vaseline, it will keep for a considerable time. A 
fresh mordant mixture should be prepared every two weeks. — Virgene W. 
Kavanagh. 
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L1PP» HANS. Erftpaniisse bei der Gonokokken- imd Sptrochktenfkrbung. 

Miinch. Med. Woch., 87, 888. 1940. 

Staining procedures for gonococci and spirochaetes are given — the former an 
> ad^tation of the Thimsche technic. 

The procedure for gonococci is as follows: Prepare a thin smear of the secre- 
tion and fix by passing it three times thru a fiame; stain 30 sec. in a solution made 
up of equal parts of 1% aqueous methylene blue and 1% aqueous gentian violet 
solutions; wash and dry. The gonococci stain dark violet, the nuclei of leuco- 
cytes appear dark blue, the cytoplasm of leucocytes stains pale reddish-violet and 
the nuclei of epithelial cells deep blue. 

Four staining procedures are described for spirochaetes, particularly for 
Treponema pallidum. These are as follows: 

1. Fix smear in methyl alcohol; treat with a few drops of 1% KOH, followed 
immediately by a few drops of a dilute fuchsin solution (a 1 :20 dilution of a satura- 
ted fuchsin solution in 95% alcohol) which becomes cloudy after 1 min. and is 
decolorized after 3 min.; wash in water and dry. (The red cells of Treponema 
pallidum are easily distinguished from the pale red background.) 

2. Fix smear by drying in air, stain 3 min. in a 5% aqueous KMn04 solution; 
wash with water; counterstain 2 min. with a 1:10 carbol fuchsin solution. (The 
Treponema refringena and mouth spirochaetes stain a deep red brown, T. pallidum 
stains somewhat lighter but still distinguishable.) 

3. Prepare a hanging drop of the serum obtained by the irritation of an infected 
area; add 1 or 2 loopfuls of Loeffler’s methylene blue; mix and add 1 loopful of 
N/10 NaOH. {Treponema pallidum appears sky blue and is to be found par- 
ticularly at the edge of the drop.) 

4. Air-dry the smear; treat with 3% aqueous Victoria blue IV R (Griibler) 
3 min.; wash carefully and dry in the air. The characteristic morphology of 
Treponema pallidum is clearly distinguishable from that of any other spiro- 
chaetes which may be present. A more intensely staining solution may be pre- 
pared as follows: Victoria blue IV R, 3 parts, pyronin 0.9 parts, methyl green 
0.1 part, absolute alcohol 9 parts, glycerol 10 parts and distilled water to 100 
parts. This solution stains Treponema pallidum a deep blue-black color in 3 min. 
— L, Farher. 

MALLMANN, W. L., and DARBY, C. W. Uses of lauryl sulfate tryptose 

broth for the detection of coliform oi^anisms. Amer. J. Pub. Health, 31, 

127-34. 1941. 

The addition of sodium lauryl sulfate, a surface tension depressant, to lactose 
broth gives a medium selective for the coliform group. The base medium con- 
sists of 2% Bacto tryptose; 0.5% NaCl, 0.4% K2HPO4, 0.15% KH2PO4, 0.5% 
lactose. To this is added sodium lauryl sulfate, as Duponol W. A. Paste or 
Nacconol N. R. F. S., to give a concentration of 1 part in 10,000. A comparison 
was made by testing three media in parallel, namely, standard lactose broth, 
lactose tryptose broth, and lauryl sulfate tryptose lactose broth. Most of the 
studies were on raw waters. Confirmation was carried out in either brilliant 
green bile broth or £. M, B. agar or in both. The results showed that, with un- 
polluted tap waters, standard lactose broth gave many more positive presumptive 
tests which failed to confirm than did lauryl sulfate broth or tryptose broth. 
With polluted raw waters, there was little difference between lactose broth and 
lauryl sulfate broth as regards number of positive gas tubes and tubes confirmed, 
altho the latter allowed the growth of more gas producers than did the former. 
The confirmatory media often acted as suppressing agents to coliform organisms, 
giving a lower coliform index than would be the case jtrith more suitable confirma- 
tory media. Tryptose broth was a better confirmatory medium than brilliant 
green broth. When gas was produced in lauryl sulfate broth, confirmation was 
always obtained. — M. W. Jenniaon, 

MAYFIELD, CATHERINE R., and GK)BEE, MAUD. Comparative efiiciency 
of platil^E media for the iaolatioa of Shigella dysenteriae. Amer, J. Pub, 

Health, 31, 363-8. 1941. 

This paper reports the comparative efilciency^f plain Endo, lithium chloride 
Endo, desoxycholate-dtrate, bismuth sulfite, and Shigella Salmonella culture 
media for the isolation of Shigella dysenteriae from routine feces specimens re- 
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ceived at the laboratories of the Mississippi State Board of Health. The Shigella 
Salmonella medium is a recent product of the Difco Laboratories. Specimens 
were inoculated on the plating medium used for isolation the day they were re- 
ceived, and repeated platings made on the second and third days. After 18 
hours incubation suspicious colonies were fished to triple sugar tubes, and colonies 
positive on this medium were inoculated into various carbohydrate media. 
Motility tests, as well as indole determinations and macroscopic slide agglutina- 
tion tests, were made. Of 435 positive cultures isolated on one or more of the 
media, there were 95% positive on desoxycholate-citrate, 48% on plain Endo, 
jJO% on lithium chloride Endo, and 2.3% on bismuth sulfite; of these, 175 were 
positive only on desoxycholate-citrate, compared with 14 from plain Endo, 4 
fipm lithium chloride Endo, and 2 from bismuth sulfite agars. — 3/ . W. Jenntson, 

MIYAHARA, H. The quick staining method of the malaria parasite by means 
of Giemsa’s stain. Acta Jap. Med. trap., 1, 49-55. 

The dried unfixed film is hemolysed in a beaker of water, the film side of the 
slide being uppermost. The solvent of the stain, 0.003-0.005% KaCO., or NajCO, 
solution, is heated to about 60° C. One drop of the Giemsa stain is added to each 
cc. of the heated solvent; 3 cc. of the warm solution is poured on the film and left 
for 5-10 min.; the film is then washed and dried. Schiiffner’s dots are well stained 
but appear finer than after alcohol fixation. The parasitized cells and the para- 
sites are well stained. No stain granules are deposited on the film. {From J. 
Roy. Micr. Soc., 60, 262, 1940.) 

MONK, C. R. Marine harpacticoid Copepods from California. Trans. Amer. 
Micr. Soc., 60, 75-99. 1941. 

The harpacticoids, usually killed by collecting them in fresh water or in 2% 
formalin, were stained with fast green (no other information given) in 70% 
alcohol for 1 hr. before dissection. The addition of a few drops of Bouin*s fluid 
to the stain aided in distinguishing fine setae. They were dissected in glycerin. 

Permanent mounts of the appendages were made in a syrup-pectin mixture 
(white Karo syrup, 5 cc.; Certo, 5 cc.; water, 3 to 5 cc.), dried over heat, covered 
with euparal and bits of cover glass. — Virgene W. Kavanagh. 

RICHARDS, O. W. The staining of acid fast tubercle bacteria. Science^ 93, 
190. 1941. 

Of the many compounds isolated from tubercle bacteria, mycolic acid alone 
was found to be acid-fast; but the degree of fastness varies greatly according to 
the dye. The carbol fuchsin of the Ziehl-Neelsen method stains it with difficulty, 
and is easily washed out in acid alcohol; carbol auramin, on the other hand, stains 
the acid an intense fast yellow. While mycolic acid is weakly fluorescent to 
ultra-violet irradiation, auramin causes it to show bright yellow fluorescence. 
The suggestion is made that mycolic acid may be the source of acid-fastness, and 
may be responsible for higher counts in the flourescence technic. — J. A. de Tomasi. 

RICHEY, DALE. Relative value of 2% and 5% brilliant green bile confirma* 
tory media. J. Amer. Waterworks Assoc., 33, 649-58. 1941. 

It was found that this medium was specific for the coliform group of organisms, 
with either 2% or 5% brilliant green. The latter was superior to the former in 
(1) the number and proportion of coliform organisms isolated, (2) giving the 
smallest total cumulative error, and (3) inhibiting spore-forming organisms. — 
Merritt N. Pope. ^ 

SCHLEIFF, P. Zur Pilzflirbung, insbesondere der Erreger der Epidermophy- 
tien der Httnde and Fiisse. Miinch. Med, Wock., 87, 785. 1940. 

A method is described for the preparation and staining of samples for the de- 
tection of epidermophytic infections. 

Preparation of material. Scraping from around the margin of non-purulent 
areas of infected skin or the tops of vesicles are transferred to a slide. They are 
treated 3 to 10 min. (depending on the size and thickness of the specimens) with 
Carnoy’s solution (glacial acetic acid 10 ml., chloroform 30 ml., absolute alcohol 
to make 100 ml.). This treatment serves to swell the horny substance of the skin. 
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to remove any fatty material and to dehydrate the sample. The Carnoy solution 
is poured off carefully in order to carry away any floating debris and leave the 
fungus adhering to the slide. Dry carefully over a flame. 

Staining Procedure, Treat with a 0.5% aqueous Azure I solution 8~3 min.; 
wash carefully with distilled water, adding the water drop by drop to avoid wash- 
ing away the sample. Dry over a flame and mount in Canada balsam. 

The fungal filaments stain dark blue and are easily distinguished from the light 
blue background. — L, Farber, 

SCHNEflDER, P. P. Fluoreszenzmikroskopie und Tuberkelbazilleimachweis 
im Tuberkuloaenkrankeiihaus. Zts. Tuberk.^ 84, 310. 1940. 

The advantages of the fluorescent microscope in demonstration of tuberde 
bacilli have been previously reported. There is considerable saving of time and 
less fatigue. In a series of 1100 examinations there were 28.7% more positive 
results with the fluorescent microscopy than with the Ziehl-Neelsen method. 
Negative in relation to positive results were: for sputum, 3:4 with Ziehl-Neelsen, 
and 3:5.5 with the fluorescent microscopy; for antiformin concentrate, 3:0.9 and 
3:1.4; for gastric juice, 9:1 and 8:1. The use of the method in the tuberculosis 
hospital is highly recommended, but it cannot replace culture and animal expts. — 
G, C, Leiner. (From Abet, sect, of Amer. Rev. Tuberc., 43, No. 4, 1941.) 

STANLEY, I. N. Development of the basidium of Eocronartium muscicola. 
Trans. Amer. Micr. Soc., 59, 407-13. 1940. 

Dried basidia have been stained well with phloxine by the following technic: 
Soak sporophores for a few hours in water; tease out minute particles of the 
hymenium on a slide; add 3% KOH; add 1% phloxine (no other specifications); 
cover; remove excess phloxine by pulling KOH under the cover glass with filter 
paper* By this method, basidia are bright rose; sterile hyphae, light pink. 
Lactic acid proves useful in swelling the dried material. — Virgene W, Kavanagh. 

STARR, M. P. Spirit blue agar: a medium for the detection of lipolytic micro- 
organisms. Science, 93, 333-4. 1941. 

This is a medium claimed to be highly differential and at the same time to be 
capable of allowing growth of the more delicate microorganisms as well. The 
preparation of the medium is as follows: Dissolve 30 g. agar, 10 g. tryptone, and 
5 g. yeast extract in approximately 900 ml. distilled water by autoclaving; to this 
add 25 ml. of a 20% cottonseed oil emulsion (10 g. powdered gum arabic ground 
thorolv in 100 ml. Wesson oil and 400 ml. warm. distilled water), and 50 ml. of 
0.3% freshly filtered alcoholic spirit blue (National Aniline); bring up to 1000 ml. 
with distilled water, and autoclave 15 min. at 15 lb. (121® C.). The medium 
must be stored in a refrigerator till used. Plates made from it appear pale 
lavender; lipolysis is indicated by a permanent deep blue beneath and around the 
colony,—^. A* de Tomasi. 

TYAGARAJA, S. A aimple modificatioii of Wilson and Blair’s medium for the 
isolation of ^hoid and paratyidioid bacilli. J. Hygiene, 40, 414-22. 1940. 

To heart infusion agar at 60® €. is added, per liter, 0.1 cc. of 1% brilliant green, 
4 cc. of '12% fresh bismuth ammonium citrate and 4 cc. of 40% Na^SO^, shaking 
after each ingredient is added. Glucose, phosphate and FeS 04 are eliminated. 
Good keeping qualities, inhibition of Aerobacter aerogenes, and differentiation are 
claimed. — M, 8. Marshall. 

i 

WENRICH, D. H. The moqdiology of some protozoan parasites in relation to 
microtediiiique. J. Parasitology, 27, 1-28. 1941. 

The author emphasises the importance of properly pre^red slides as an aid 
m the diagnosis of intestinal protozoa, and discusses the value of modifications of 
the usual technics* 

Fixation for 1 min. gives results as good as or better than longer times for the 
fixing agents commonly employed’ for inteitihal protosoa. Schaudinn*s fluid and 
other fixatives ean be greatly diluted without destroying their effectiveness as 
fixing agents. 
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Different races of the same species may have different appearances with the 
same technic. Different individuals on the same slide may show different reac- 
tions to the same technic. On the other hand, different fixing solutions and differ- 
ent stains may produce decidedly different appearances for the same species, as, 
for example, Trichomonas muris. Different species show both chemical and 
morphological differences in the composition of their nuclei, a point particularly 
well shown when the Feulgen reaction is applied to the intestinal amoebae of man 
and the results compared with those obtained with the more common stains. — 
Elbert C, Cole, 


HISTOCHEMISTRY 

SEKI, M., and KOHASHI, Y. Bestimmung des isoelektrischen Pimktes der 
Gewebselemente auf fUrberischem Weee. I. Ergebnisse der pHi-Bestim- 
mung in Anwendung verschiedener Puffergemische. Folia Anat. Ja'p,^ 19, 
47-52. 1940. 

The authors have investigated the variable results obtained by others with the 
Pischinger’s colorimetric method. They arrive at the conclusion that the com- 
position and concentration of the buffer mixtures play an important role in the 
colorimetric isoelectric point determination (denoted by the authors as pHi) of 
tissue elements. 

Clark’s phthalate buffers, mixed with an equal amount of dye solution, proved 
the best, because their negativating anion action upon the tissue element charge 
was the lowest within the range pH £.5-6.0. Mcllvaine’s NaaHP 04 -citric acid 
mixture (diluted 5 times) served almost equally well. 

Pieces of rabbit kidney, duodenum, and liver were used as test objects because 
of their loose texture and lipoid scarcity. Blocks were fixed £4 hr. in 95% alcohol 
or 10% formalin, passed thru 80%, 95%, and absolute alcohol into Dekalin- 
methylbenzoate-paraffin. Sections cut at 10 /x were stained for 30 min. in a 
mixture of dye solution and buffer in equal parts. The following Griibler dyes 
were used in the concentrations indicated: 0.01% ponceau P. R. or bordeaux red 
(both acid); 0.005% toluidine blue or safranin (both basic). The sections were 
washed for £-3 sec. in buffer of the same pH and dried by blotting in .such a way 
as to avoid wrinkling or too complete air-drying of sections; they were dehydrated 
with xylol and mounted in balsam. 

The pH-range of rapid change in color intensity is the isoelectric zone of the 
tissue element investigated; its mean value is regarded as the isoelectric point 
(pHi). The intensity of color was estimated numerically with a color scale as 
follows: To a series of four test tubes were added respectively 4 ml. dye in con- 
centrations of 0.01% X0.8, 0.01%X0.8*. 0.01%X0.83, etc. The basic dyes were 
diluted with an equal amount of alcohol. A color scale was then fetched for 
comparison with the depth of the tone of the stained tissue. The article should 
serve as a working basis for those interested in isoelectric point determinations. 
Tables showing results with the various buffer mixtures mentioned are given. — 
J, M. Thuringer. 

SEKI, M., and KOHASHI, Y. Bestimmung des isoelektrischen Punktes der 
Gewebselemente auf filrberischem Wege. II. Versuche an dicht struk- 
turierten und lipoidreichen Gebilden. Folia Anat. Jap., 19, 53-7. 1940. 

The colorimetric method of pHi determination proved unsuitable for certain 
bacteria, and for the lecithin of the myelin sheath of nerves. The negative results 
are attributed to the dense texture of the structures and the presence of a large 
amount of lipoid 8ubstance|. — J. M. Thuringer. 

SEKI, M., and CHIN, K. Bestimmung des isoelektrischen Punktes der 
Gewebselemente auf fkrberischem Wege. HI. An Embryo von Huhn. 

Folia Anat. Jap., 19, 59-64. 1940. 

The isoelectric point was determined in cells of chick embryos of 3, 4, 5, 6, 7, 8, 
9, 10, 13, 17, and £1 days incubation. The isoelectric point of the cells moved 
definitely toward the less acid side, a little more pronounced in the cytoplasm 
than in the nucleus. The rate of the changes was more rapid in the earlier stages 
than in the latter. The pH of the various cells differed very slightly in the earlier 
stages. — J, M. Thuringer, 
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SEKI, M.» and KOHASHI, Y. Bestiminting das isoalaktrisehen Ponktes dar 
Oawabsalamanta aof flirbarischaxn Waga. IV. An Kanincbanambxyo. Folia 
Anal. Jap., 19, 65-8. 1940. 

In the germ layer of the rabbit embryo the isoelectric pH-value of the cells was 
mesoderm > ent^erm > ectoderm. The epithelial cells of the yolk sac and the 
allantois as well as the syncytium of the chorionic villi have a relatively high pHi 
value. The isoelectric point of the ^ound substance of hyaline cartilage gradu- 
ally moves toward the more acid side in contrast to most tissue constituents The 
same may be said to a lesser extent in application to the gray and white matter of 
the spinal cord. — J, M. Thuringer. 

SEKI, M., and CHIN, K. Bestimmung des isoelektriachen Punktes der Gewebs- 
elemente auf fSrbeiiachem Wege. V. An Bpithelien dea oberen Luftweges 
und oberen Verdamingskanals. Folia Anal. Jap., 19, 118-6. 1940. 

The local variations in the isoelectric point of the epithelia of the upper respira- 
tory passages and upper alimentarv canal were investigated. Epithelia having 
great resistance toward mechanical injury such as the stratified squamous epi- 
thelium of the gums, cheek, and lip had higher isoelectric points. This was at- 
tributed to the dense texture of the structures caused by syneresis of the cell 
colloids; correspondingly a lower isoelectric point was shown by the stratified 
squamous epithelium with lesser textural density over the regions of the lymph 
nodules. 

The isoelectric point of formalin fixed and preserved material diminishes some- 
what with time, the change being greater in the cytoplasm than in the nucleus. — 
J. M. Thuringer. 

SEKI, M., and MUKOHATA, J. Beatimmung des isoelektrischen Punktes der 
Gewebselemente auf fftrberischem Wege. VI. An Bpithelien der mfinn- 
lichen Urogenitalorgane. Folia Anal. Jap., 19, 117-20. 1940. 

Formalin-fixed human material gave the following isoelectric points: 

1. Epithelium of proximal convoluted tubules of kidney (characterized by 
abundance of basic substances) had a high isoelectric point (4.8). 2. The super- 

ficial cells of the fossa navicularis of the male urethra and the trigon of the bladder 
had the highest isoelectric point (4.85) of all. 8. The cells of Sertoli have a 
higher isoelectric point (4.70) than the spermatogonia and spermatocytes (4.60 
and 4.65, respectively). — J. M. Thuringer. 
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PROGRESS IN THE STANDARDIZATION OF STAINS 

No Further Certification of Gentian Violet 

Recently the following announcement has been sent to the Ameri- 
can stain manufacturers who have been submitting their products to 
the Stain Commission for Certification: 

“Beginning Jan. 1, 1942, we will no longer certify any dye under 
the name ‘gentian violet’. It must be labelled ‘crystal violet’, 
‘methyl violet 2B’, or whatever it may be. After this name may be 
added a statement: ‘Formerly sold as gentian violet’, but this state- 
ment must be in small type.” 

Possibly a few words of explanation should be added to this state- 
ment for the benefit of those who have in the past been using one of 
these dyes under the name “gentian violet”. This name has never 
had any very definite meaning, and has never been recognized in dye 
indexes. Biologists, however, have always been familiar with the 
term, as Dr. Grubler, who first attempted to standardize biological 
stains, continuously sold a mixture of dyes under this name. His 
“gentian violet” was stated to be a mixture of crystal violet and 
methyl violet diluted with 50% dextrin. 

This product may have been quite constant in composition as long 
as Dr. Grubler was in charge of its preparation; but it proved very 
diflScult for any other manufacturer to duplicate. The reason for 
this is clear. Altho crystal violet is a definite chemical compound 
(hexa-methyl pararosanilin), methyl violet is a variable mixture often 
containing this same hexa-methyl pararosanilin together with the 
penta-methyl and tetra-methyl homologs. This relationship has 
been repeatedly discussed in the pages of this journal, and for more 
detailed information the reader is referred to Biological Stains.^ 
Enough here to state that a mixture of methyl violet and crystal 
violet would presumably be identical with one of the bluer shades of 
methyl violet, as for instance methyl violet 2B, SB or 4B. 

When the work of standardizing biological stains was begun in this 

^Coan, H. J. 1940. Biological Stains. Biotech Publications, Geneva, N. Y. 
iih Ed» See pp. 
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country, it was at first desired to eliminate the name “gentian violet” 
in favor of one or two of the more definite names listed in dye indexes. 
This suggestion, however, met with considerable opposition both on 
the part of users and dealers of biological stains; the former were 
always used to ordering “gentian violet” and the latter wanted to 
know how they could supply the demand if not allowed to sell a dye 
under that name. Finally, therefore, the Stain Commission de- 
fined “gentian violet” in the 1st edition of Biological Stains (p. 69) 
as “either penta-methyl or hexa-methyl pararosanilin or else a mix- 
ture of methylated pararosanilins composed primarily of the two 
compounds just named and having a shade at least as deep as that 
recognized in the trade as methyl violet 2B”. 

This has never been recognized as a satisfactory solution of the 
question, and in the last edition of Biological Stains the following 
statement is made: “The Commission does not wish to continue to 
give official recognition to a dye of such indefinite nature as gentian 
violet; and as sooq as users of stains seem to be sufficiently educated 
in the matter, certification will be refused on any dye of this name.” 
This time now seems to have come; accordingly the announcement 
to the stain companies quoted above. 

Many users of stains have for some time been ordering either crystal 
violet or methyl violet instead of “gentian violet”. For the benefit 
of those still using one or the other out of bottles bearing the last- 
mentioned label, the following information is given to guide them in 
what to use in the future : The National Aniline Co. and the Hartman- 
Leddon Co. have both been selling the same dye as either crystal 
violet or “gentian violet” for at least 15. years; Coleman and Bell 
have been selling one of the bluer methyl violets under the name 
“gentian violet, improved”, and the same product will undoubtedly 
be available from them in the future labelled more definitely but 
with a statement added as to the name under which it was formerly 
8<dd; the European “gentian violets” when last tested were methyl 
violets, but none of them have been recently analyzed. This informa- 
tion will help a user in duplicating a batch of “gentian violet” al- 
ready on hand; if further information is needed the following hint 
from the last edition of Biological Stains ;may be useful: “Users 
should specify ciystai vicdet fpr bacteriological work,. and for histol- 
ogical work where a deep blue-violet is required; but should order 
methyl violet SB in histological procedures where a reddish shade is 
called for.”— H. J. Conn. 



PLANT-VmUS DIFFERENTIATION BY TRYPAN-BLUE 
REACTIONS WITHIN INFECTED TISSUE' 


Frank P. McWhorter, Oregon Agricultural Experiment 
Station, Corvallis, Ore. 

Abstiiact. — ^Trypan blue has proved effective for demoustratmg 
the presence of certain plant viruses within infected tissues. The 
amorphous and crystalline inclusions which constitute cytological 
evidence of viruses stain proportionately. The effects produced by 
different viruses react differently to the stain and those inclusions 
which do not absorb trypan blue tend to stain with phlozine. This 
selectiij;e staining is the basis for using tr3rpan blue singly and in 
combination with phlozine as standardized procedures for demon- 
strating and differentiating cytological evidence of plant viruses. 
These tests are very rapid and are especially applicable to temporary 
mounts of living tissue but permanent mounts can be ma4e from 
material fixed in formalin. 

It has long been known that the cells of some plant species, when 
infected with certain viruses, contain cell inclusions which are not 
found in uninfected plants of the same species. These inclusions are 
of many types varying from cry.stalline or para-crystalline structures 
to amorphous masses. The amorphous inclusions have been called 
x-bodies. These various inclusions are protein in nature and are, in 
part, at least, the virus itself (Bawden, 1939). It is not surprising, 
therefore, that cytological changes Wought by viruses are often just 
as definite and sometimes more definite than the gross morphological 
changes by which plant-virus diseases are usually identified. In- 
clusions are therefore referred to in this paper as “virus evidence”. 

Better methods have long been needed for investigating cytological 
evidence. Paraflin methods are very un.satisfactory because the 
process may change the relatively unstable products of virus activity 
and because sections seldom permit one to visualize the cell changes 
as a whole and relate the virus effects to the norm. In fact a critical 
survey of the literatule indicates that examination of paraffin sec- 
tions is directly responsible for the conflicting statements in literature 

'Published as Technical Paper No. S71 with the approval of the Director, Oregon 
Agricultural Experiment Station. Contribution of the Department of Botany in 
Cooperation with the Division of Fhiit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, U. S. Depwrtment of Agriculture. 
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regarding the occurrence and nature df x-hodies. Whole mounts are 
far more instructive than thin sections except for special cases such as 
phloem .studies. Dr. Sheffield has combined the Feulgen reaction 
with the dioxan whole-mount method. This process is eflPective for 
nuclear differentiation but it does not permit proper analysis of the 
inclusions. Examination of living infected material with visible and 
ultra violet light, and frequent comparison with non-infected ma- 
terial is essential for a reliable interpretation of virus evidence. 
With this viewpoint in mind the writer has tested many vital and 
semivital stoins to find one which would abet examination of living 
material and also be applicable to material fixed in neutral formalin. 
Trypan blue (N.A.Co. 7286) has been found specific for this purpose. 
The dye has an affinity for the crystalline virus elements qf some 
inclusions and for nuclei. This coincident staining is siflificant 
since Bawden (1939) and others have shown plant viruses are wemi- 
cally related to nucleoproteins. On the other hand, some viruses are 
associated with inclusions which are not readily stained by trypan 
blue. The reaction, therefore, may be used as a differential test. 
This paper gives directions for its use first (Test 1) for those viruses 
whose inclusions are readily stained and secondly (Test 2) in combi- 
nation with phloxine for those viruses whose inclusions are not 
stained by trypan blue alone. 

The application of these methods to various plant viruses has 
already justified the use of the term “viroplast” for inclusions form- 
erly classified as “amorphous” or “x-bodies” since it has been possible 
to show there are at least ten distinct forms of these, some of which 
contain demonstrable crystalline elements -(McWhorter, 1940). Un- 
fortunately, these tests may affect the protoplasts and induce plas- 
molysis and other changes which must be constantly checked with 
living material before one can form a ffi^al opinion about the constitu- 
tion of inclusions or other cytolqpcal evidence, even tho these may be 
vividly ^owni by the stuns. ^ 

. Staitu and Reagenis. The 'stains required are 0.5% and 0.05% 
trypan blue and 0.5% {fiiloxine, all made up in physiological sidt 
Solution (0.85% aqueous NaCl). The effectiveness -of these staining, 
reactions d^nds on mmg a suitable deter|gmt or ifetting agmt to 
avmd air bubbles in ti^e mounts and insure unifmm penetraticm of 
stains. A 1% solution of the chemically pure form of Vat8<^ known 
aB0. T. 100, dissolved in hot water, has prov^ excellent for these 
othet labc»*atQry tedmics. ; ; 

Prepatation of Plant Material fair-^otmta^ 'The, solace of leaves 
cr.ftORds should be gmtly rubbed with water, <«* if they are difilcult 
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to wet, they should be dipped in the detergent for about 10 seconds, 
then gently rubbed in water. Peelings should be made by cutting 
into the tissues parallel to the surface and then stripping off the 
piece. This can be done easily with a thin chisel knife made of raeor 
steel which can be sharpened so that the 6dge will slip under the 
epidermis of even a thin leaf. The peelings should be immersed in 
the detergent for not more than 3 .seconds, and then passed into a 
dish of physiological salt solution. Duplicate peelings should be avail- 
able so that the two following tests can be started simultaneously. 

Test 1 — Trypan Blue Absorption. Pour 0.05% trypan blue into a 
watch glass and place one or more peelings in the liquid. — If virus 
evidence reacts positively to trypan blue, the peelings will assume a 
light blue tone in 15 minutes. The end-point in the staining is 
reached in 30 minutes. Nuclei assume a light blue color and virus 
evidence becomes intensely blue. Other parts of living cells do not 
stain appreciably, but certain tissues such as xylem will absorb the 
stain strongly. If the subject reacts negatively to this dye, very 
little color will be absorbed by living cells in 30 minutes, since only 
the nuclei stain. Chloroplasts remain green, a circumstance that 
enables one to examine readily the chlorenchyma cells in the cut ends 
of the peelings, since blue stained inclusions, e.specially crystals, con- 
trast with the green (Plate 1, Fig. 2). Starch grains, elaioplasts, and 
oil globules are not stained. 

It should be noted that nuclei in healthy or diseased tissue swell 
noticeably during the staining process. This can be circumvented 
by first fixing in formalin as outlined below. 

Test S — Phloxine-Try pan-Blue. Immerse the peeling in 0.5% 
phloxine for 3 to 8 seconds. Remove quickly and w^sh briskly in 
physiological salt solution. Transfer the peeling, which should now 
appear pink, into a few drops of the 0.5% trypan blue, for at least 
2 to 4 minutes unless the piece of tissue is very small. Rinse and 
mount in physiological salt solution. — The viroplasts that do not 
absorb trypan blue should now appear bright pink or even dark red. 
In locations where the stains balance properly, the nuclei will be 
deep blue and the viroplasts pink or purplish, according to their 
ability to absorb tiy^an blue. Some crystalline inclusions remain 
unstained. Chloropla.sts remain green and virus evidence becomes 
conspicuous even in chlorenchymatous cells. The effect is not un- 
like a Giemsa blood stain except that chlorophyll adds a gyeen colora- 
tion to the array. The chief purpose of Test 2 is to stain differenti- 
ally And to make readily discernible those viroplasts that do not 
absorb trypan blue when used as directed in Test 1. 
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Special Cases and Variations. Material which cannot be examined 
at once may be fixed in 6% formalin. As fixation progresses, the 
staining reactions become less and less effective. Protein cell con- 
tents become yellow in formalin and are thereby made more visible, 
but this coloration is very unsatisfactory for direct examination or 
photographic rendering. It therefore seemed desirable to the author 
to treat the fixed material with some reagent that would restore the 
staining properties of the tissue. At the suggestion of Dr. J. R. 
Haag, Department of Chemistry, Oregon State College, citric acid 
was tried for this purpose. Fortunately, this reagent makes the 
tissue again susceptible to differentia] staining with trypan blue. 
The procedure for formalin-fixed material is; (1) to prepare the peel- 
ings from the fixed material, (2) to place them directly into a 10% 
solution of citric acid for 1 to 6 hours, (3) to place them in the stain. 



Fig. 1. Differentifttion by Test i of tobacco mosaic virus evidence in LyooTperaieum 
iriohome. C. hexagonal crystal; V, compacted-alveolar viroplast; N, nucleus of the 
cell. 

The concentrated dye may be used as directed below but SO minutes 
in 0.05% usually gives an excellent preparation. 

The concentrated 0.5% solution of trypan blue may be used to good 
advantage to stain material fixed in formalin when attempting Test 1. 
The average time required is 4 minutes. Moreover, living material 
known to contain virus e’^idence that reacts positively to trypan blue, 
may be quickly stained in the concentrated solution, the time being 
reduced to approximately S minutes. 

Peelings from pubescent leaves make beautiful preparations by the 
meUiod used in Te.st 2 if the cover is finuly flattened down and the 
tissue left in the trypan blue stain during examination. Since the 
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1. Trypan blue demonstration of virus evidence after formalin fixation of peeling 
from lily leaf infected with latent virus complex. F, long curved fibrillac; V, fibrillate- 
granular viroplast; N, nucl<(us. X3d0. 

2. Demonstration of isometric crystals in Bean Virus ^ infection by Test 1 method 
applied to living leaf material. The proportionate stain absorption renders the large 
crystal darkest, the rosette of crystals in nucleus lighter, while the disintegrating plastid 
remains unstained. X3000. 

8. Test 1 applied to peeling from living tulip leaf infected with tulip virus 1 . Note 
proportionate stain absorption. N, nucleus; CV, compacted viroplast; PV, particu- 
late-reticule viroplast. X400. 
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stain does not color the cell walls, the effect approximates a deep blue 
darkfield in which the trichomes stand out as brilliantly illuminated 
objects. (Fig. 1.) The progress of Test 2 can be followed in trypan 
blue mounts and the tissue removed when a desirable endpoint has 
been reached in the epidermal cells. 

Permanent mounts can be made from formalin-fixed material by 
following the dioxan whole-mount technic (McWhorter and Weier, 
1930). They should be deeply stained in an aqueous solution of 
trypan blue before dehydrating them. The dioxan process yields 
mounts with a refractive index favorable for examination of cell parts. 

lUvMrations and Suggestions. The illustrations accompanying 
this article show selective staining characteristic of these tests. The 
sharp staining of virus evidence without staining other cell contents, 
except nuclei, facilitates the detection of viruses by utilizing cytologi- 
cal clues. For example. Test 1 was directly responsible for the dis- 
covery by the author (1941) of crystals which average less than a 
micron in diameter in green chlorenchymatous cells of leaves in- 
fected with certain legume viruses. (Plate 1, fig. 2.) It is hoped 
that selective staining may become of specific use in the classification 
of plant viruses. 

The procedures seem almost “fool proof” but there are, of course, 
chances for unexpected variations and for misinterpretation. -The 
following suggestions relate to points where variations may occur. 
The detergent must be used for a very short time (seconds only) to 
prevent too rapid disintegration of protoplasts. No interpretation 
is possible until the nuclei have been well stained. Altho fats do not 
absorb trypan blue, it is well to substantiate one’s conclusions by 
appl3ring selective fat stains so that unusual elaioplasts cannot be 
mistaken for protoplasmic formations related to viruses. Formalin 
fixation involves coagulation that may modify the original structure 
of viroplasts. Continual checking with carefully prepared living 
mounts is always advisable. 

(1) Bawdbn, F. C. 1939. Plant Viruses and Virus Diseases. 272 pp. Chron. 
Bot. Co., Leiden, Holland. (Contains an excellent discussion of the relation of 
indusions to viruses.) 

(2) McWbobtbr, F. P., and Wisier, Elliot. 19S6. Possible uses of dioxan in 
botanical microtechnic. Stain Techn., 11, 107-17. 

(3) McWhorter, P. P. 1940. Separation of tulip 1 virus from lily-latent by cyto- 
logical methods. Fhytopath., 30, 788. 

(4) McWhorter, F. P. 1941. Isometric crystals produced by Pieum vkus 2 and 
Phamlus virus 2. Phytopathology 31, 760-1. 



THE GERMINATION AND STAINING OF 
BASIDIA IN GYMNOSPORANGIUM 

Lindsay S. Olive, Department of Botany, University of 
North Carolina, Chapel Hill, N. C.' 

Abstract. — A procedure is described for germinating and staining 
rust teliospores on the slide. The spores are germinated on slides 
in a damp chamber, about 3 hours being required for the production 
of sporidia. The material is killed by inverting slides over osmic 
acid fumes for a few min utes. Germinated spores are then allowed 
to dry on the slide, thus becoming fixed to the slide in a gelatin pro- 
duced by the breaking down of their own stalks during germination. 
No other fixative is required. Material must be thoroly dehydrated 
in the alcohols (one or more hours in each of the higher alcohols) ; 
returned to water; mordanted for 2-3 hours in 4% iron alum; stained 
for 2-3 hours in 0.5% aqueous solution of Heidenhain’s hematoxylin; 
destained in 2% iron alum. The material is passed back thru the 
alcohols and mixtures of xylol and absolute alcohol (l :2, 1 :1, 2 :1) to 
xylol and motmted in balsam. The method is particularly satisfac- 
tory for the Gymnosporanginm rusts, which have telia very readily 
gelatinized. The details of germination are preserved intact, as in 
nature, and many details of nuclear division are excellent. 

In the study of germinating teliospores of Gymnosporanginm 
clavipes, a rust with the telial phase on red cedar, a very convenient 
and successful method has been devised for germinating the telio- 
spores and staining the nuclei in the division stages in the basidia and 
sporidia. By this method, w'hich takes advantage of the natural 
gelatin in the teliospore stalks to fix the material to the slide, one of 
the greatest difficulties in handling germinating basidia in this group 
of rusts is overcome, i.e., the basidia are not torn away from the 
teliospores and the basidiospores are not broken off from the basidia. 
Teliospores of other rusts were germinated in drops of water on slides 
almost a hundred years ago, but (so far as the writer knows) this is 
the first time anyone has used the natural gelatin in the telial .stalks 
to glue the germinating spores on the slide. 

The teliospores are collected in early spring on cedar branches, 
where they occur as bright orange pustules on slightly swollen areas 

*The writer is grateful to Professor J. N. Couch for helpful suggestions diuring this 
work. 
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of the branches. It is necessary that the rust be collected while still 
dry, and before the rains have caused a gelatinization of the telia. 
These spores will give good germination results for at least two weeks 
after being brought into the laboratory. 

On a clean slide a single drop of distilled water is placed. With a 
needle a small mass of teliospores is teased out of a mature pustule 
and placed in the drop. The spores are then spread out with the 
needle so that they do not remain together in one mass, but lie in a 
more or l^ss even layer. The slide is now transferred to a damp 
chamber for germination. 

The water in which the teliospores are placed soon causes the spore 
stalks to gelatinize so that the .spores come to lie in a gelatinous 
matrix on the slide. Spores germinate well at room temperature. 
After about three hours in the damp chamber they are usually ready 
to be removed. An examination under the microscope will show the 
presence of abundant ba.sidia in the process of producing sporidia. 

Before the procedure is continued, the germinating spores should be 
stirred thoroly with a needle in order to make the basidia lie on their 
sides. Otherwise the sterigmata with their sporidia will point 
straight upwards and will be unsatisfactory for study. The stirring 
process does not appear to injure the basidia in any way and does not 
dislodge the sporidia unle.ss they are ready to be discharged. If the 
spores are still too closely massed together, they should be .spread 
out into a thinner film, with more water added to facilitate this, if 
necessary. The natural gelatin produced by the spore stalks is the 
only substance required by this procedure for fixing the spores onto 
the slide. 

The material is now ready to be killed. It is desirable to use a 
quick killing agent and one which does not require the slide to stand 
in liquid medium; otherwise the spores might be quickly dislodged 
from the slide. A killing chamber employing fumes of osmic acid is 
most effective. A watch glass is placed in a Petri dish and a few 
drop^ of 1-3% osmic acid are put into the watch glass. The slide, 
with the material on it still moist, is inverted ey^r the osmic acid in 
the watch glass, and the di.sh is closed. The fumes of the acid kill 
the germinating spores quickly and the slide^may be removed after 
4-5 minutes in the killing chamber. 

The slides are now placed out in the open and allowed to dry. 
The drying is accomplished usually within half an hour, the time vary- 
ing with the amount moi8tut&..used. The gdatin hardens and 
fixes the spores onto the slides. This does not harm the basidia, for 
the gelatinous film around them protects them from desiccation. 
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Plate 1. Photomicrographs of germinating teliospores of 
Gymmsporangium clavipes. 


Fig. 1. Telophases of the second nuclear division in the basidium. XIOOO. 

Fig. 8. Anaphase of the first nuclear division in the basidium. Figure also shows 
a discharged binucleate sporidium. X 1000. 

Fig. 8. Basidia, one of which is producing sporidia. X500. 

Fig. 4. Basidium.producing sporidia, with nuclei passing into the sporidia. X500. 
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This process occurs normally in nature between rainy periods. The 
material may even be left for several days in this condition without 
any obvious ill effects. 

The procedure following the osmic acid treatment lays emphasis 
on thoro dehydration, subsequent to employing Heidenhain’s iron 
alum hematoxylin staining technic. It will be noticed that slides are 
left for only short periods in water and the lower alcohols. This is 
to prevent the spores from becoming dislodged. After passing thru 
60% alcohol, however, there is little danger of losing much of the 
material thruout the remainder of the procedure. 

The necessity for thoro dehydration is apparent from results ob- 
tained by varying the length of time in the alcohols. When the slides 
were run up thru the alcohols at 10-15 minute intervals, there were 
left in the cytoplasm certain stainable inclusions which obscured all 
nuclear details after treatment with iron alum hematoxylin. What 
these inclusions are is not known to the author. They are removed 
by leaving the slides for longer periods in the higher alcohols. 

The steps following the osmic acid treatment may be listed as 
follows: 

1. Water for 2 or 3 min. 

2. 10% alcohol for 15 min. 

S. 20%, 30%, and 40% alcohols for 30 min. each. 

4. 50%, 60%, 70%, and 80% alcohols for 1 hr. each. 

5. 95% alcohol for at least 3 hr. Slides may be left overnight. 

6. Absolute alcohol for 1 hr. 

7. Return thru the alcohols to water at 15-min. intervals, bleach- 
ing the slides in 50% alcohol containing a little hydrogen peroxide 
(10 cc. H 2 O 2 to 100 cc. 50% alcohol). 

8. Water for 20-30 min., changing several times. 

9. 4% iron alum for 2-3 hr. 

10. Water for 15 min., changing several times. 

11. Heidenhain’s hematoxylin (0.5% aqueous solution) for 2-3 hr. 
A longer time is undesirable, as it makes destaining of the cytoplasm 
more difficult. 

12. Water for 30 min., changing several times. 

13. Dehydrate, passing thru the alcohols at 15-min. intervals. 

14. Mixtures of absolute alcohol and xylol in ratios of 2:1, 1:1, 
1 :2 for 10 min. each. 

15. Xylol for 30 min. 

16. Mount in balsam. 

The nuclei should now be stained so that they stand out ^stinctly 
in various stages of their history from early prophase in the basidium 
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to their passage into and division in the sporidia. They show up as 
black figures against a light cytoplasmic background. We have 
made a large number of slides showing distinct spindles during 
nuclear division in the basidia and in the sporidia. The technic is 
not one designed to show up individual chromosomes well enough to 
be certain of their form and number, but definite chromosomal units 
can often be seen on the .spindles. 

Figures 1 and 2 show the nuclei in the basidia in the process of 
meiotic division. The former illustrates the second meiotic division 
in telophase, and spindle fibers can be seen between the daughter 
nuclei. Figure 2 shows the anaphase of the first meiotic division. 
Figures 3 and 4 show basidia giving rise to sporidia. In figure 4 
two nuclei were caught in the process of passing thru the sterigmata 
into the sporidia. 

In several ways this technic is decidedly superior to the more com- 
plicated methods previously used in making basidial preparations of 
this group of rusts. By taking advantage of the natural gelatin 
produced by the .stalks of the teliospores to fix the material to the slide 
it is possible to kill and stain material exactly in the .stages desired. 
Furthermore, by avoiding a liquid killing agent followed by washing, 
the basidia remain attached to the teliospores and the sporidia re- 
main attached to the basidia. Finally the injury to the protoplasmic 
structures is so slight that with appropriate staining excellent nuclear 
figures are obtained. 




PASTERNACK'S PARAFFIN METHOD MODIFIED 
FOR PLANT TISSUE*^ 

K. R. Kekns, Pineapple Experiment Station, University of 
Hawaii, Honolulu, Hawaii 

Abstract. — This method for preparing paraffin sections of plant 
material is a modification of Pasternack’s one-hour method for 
Hnimal tissues. Fixation in Randolph’s CRAF fixative is hastened 
by heat and increased vapor pressure obtained by the use of screw 
top vials. Dehydration with Zirkle’s butyl alcohol series likewise is 
hastened in the same manner. The rapid penetration of paraffin by 
the use of ^2 parafiin and butyl alcohol in heated screw top vials 
shortens the embedding process. Sections are held on the slide 
thru staining by albumen fixative and a coating of 0.2% celloidin in 
absolute alcohol and ether. Good penetration with freedom from 
shrinkage or distortion is obtained and root tip chromosome counts 
can be made in approximately 3 hours. 

Pasternack* has devised a one-hour technic for the preparation of 
parafiin sections of animal tissues. A combination of Pasternack’s 
technic with existing conventional plant methods has yielded a 
schedule which in our work with the Bromeliaceae enables us to 
obtain root tip chromosome counts from parafiin sections in approxi- 
mately 3 hours. This method combines good penetration with free- 
dom from shrinkage or distortion of the tissues and the chromosomes 
are well separated. 

The time-saving features of this .schedule over the conventional 
methods used in plant cytology make it seem worth while to call it to 
the attention of other investigators. 

Rapid penetration of the root tip tissues is obtained by heating the 
reagents as indicated in the schedule below: 

1. Fixing. Heat root tips to 80® C. in a well stoppered or screw 
top vial containing Randolph’s CRAF fixative (solution A: chromic 
acid 1 g., glacial acetioacid 7 cc., water 92 cc.; solution B: neutral 
formalin SO cc., water 70 cc.) and keep at this temperature for 10 

^Published with the approval of the Acting Director as Miscellaneous Paper No, 35 
of the Pineapple Experiment Station, University of Hawaii. 

^Pasternack* Joseph G. A reliable one-hour method for the preparation of paraffin 
sections of tissues. Amer. J. Clin. Path., Tech. Suppl., 4, 3-13. 1940. 
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minutes. Wash in several changes of warm water, 15 minutes 
minimum. Blot dry and wipe off any adhering soil particles. 

2. Dehydration. Run the root tips thru Zirkle’s* butyl alcohol 
series.^ (A 5-minute treatment in each butyl alcohol step is sufficient 
with the material used in this experiment.) 

A. Butyl I (10 cc. N butyl, 43.5 cc. 95% alcohol, 46.5 cc. water). 

B. Butyl n (20 cc. N butyl, 54.0 cc. 95% alcohol, 26.0 cc. water). 

C. Butyl III (35 cc. N butyl, 54.0 cc. 95% alcohol, 11.0 cc. 
water). 

D. Butyl IV (55 cc. N butyl, 43.5 cc. 95% alcohol, 1.5 cc. water). 

E. Butyl V (75 cc. N butyl, 25.0 cc. 95% alcohol). 

F. Normal butyl I. 

G. Normal butyl II. 

H. Normal butyl and paraffin (1 :1), 10 minutes. 

3. Embedding. Place material in paraffin in a paraffin oven at 
60“ C. for a minimum of 15 minutes, preferably in a vacuum con- 
tainer; if convenient, leave in the oven during the lunch hour. 
Embed in paraffin and immediately place in ice water. Cut sections 
5 to 10 ju. 

4. Mounting on elide. Affix to slide with Meyer’s fixative. 
Wipe excess water from back and edges of slide. Put on hot plate, 
50“ C. for 5 minutes. After melting, remove paraffin with xylene 
from a dropping bottle. Before the xylene evaporates, cover the 
section with 0.2% celloidin in absolute alcohol and ether in the pro- 
portion 1:1, using the ordinary dropping bottle. Drain off excess 
fluid and blow to hasten evaporation. Immerse the slide immedi 
ately in water to harden the celloidin. If done with care no undu< 
shrinkage results from these steps. The extremely dilute concen 
tration of celloidin leaves no trace on the finished slide. 

5. Staining. Stain 3-10 minutes with a 1% aqueous gentiai 
violet (Newton), followed by the iodine, alcohol, clove oil, xylol 
balsam series. 

*Zirlde, Conway. The use of iV-butyl alcohol in dehydrating woody tissue f< 
paraffin embedding. Science, 71, 108-4. 1080. 

^Reagents are preheated to 56-60° C. Increased vapor pressure is obtained I 
screwing the lids on the vials as soon as the roots are inerted; the use of 6 to 8 cc. 
reagent in SO oc. vials is recommended. 



AN APPARATUS FOR WASHING TISSUE 


* 

H. Kebsten and G. F. Smith, Departments of Physics and Botany, 
University of Cincinnati, Cincinnati, Ohio 

The apparatus shown below, which can be constructed in the 
ordinary departmental shop, has been found useful for washing large 
numbers of individual specimens preparatory to making histological 



sections and is particularly applicable in handling successive portions 
of relatively large structures which are to be studied in series. 

In operation, water from the laboratory faucet enters a horizontal 
brass tube B, at A, by means of a hose not shown in the figure. The 
faucet is adjusted so that water fills the tube B, and the vertical tube 
C where a considerable portion overflows at D thru tube E into tlfe 
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pan F and out to the drain thru tube G and a hose not shown in the 
figure. This arrangement provides a constant head of water re- 
gardless of small variations in the tap water pressure. The speci- 
mens to be washed are placed in glass vials connected to the apparatus 
by the rubber stoppers L which normally remain attached to the 
tubes H. The way in which the water flows while washing the speci- 
mens can best be seen by examining the drawing at the lower right 
of Fig. 1, labeled “End View”. Part of the water in tube A is di- 
verted thru H into the glass vial I, then up thru the screen 0, which 
is soldered to an enlarged opening N, which in turn is soldered to the 
eighth inch copper tube J. The water leaves this tube at K, falls 
into the tray F and finally leaves at G with the water from the other 
vials and that from E. The rods M attach the tube B to the pan F. 

In the figure only three vials are shown altho as many as may be 
desired may be attached to the tube B. In the model used by the 
authors there were twenty vials. The entire apparatus is made of 
brass with the exception of the rubber stoppers L, the copper tube J 
and the glass vials I. All joints except those made by the rubber 
stoppers, are soldered. The drawing has been made to the scale 
shown at the top right and for the sake of clearness the vertical tubes 
C and E have been omitted from the end view. 

The best way to assemble the apparatus is as follows: (1) drill the 
holes for tubes H, in tube B; (2) solder tubes H in place; (3) drill 
holes in tubes H for tubes J making them somewhat larger than the 
actual diameter of the latter; (4) the eighth inch copper tubes J are 
soft and easily bent so that, starting with straight tubes, one end is 
inserted in the appropriate hole in H, and with a combination of 
pushing and bending it is pushed inside H and finally bent with the 
fingers to the form shown in the end view; (5) the joint between 
J and H is then soldered. No particular order of assembly or 
instructions are needed for putting together the remainder of 
the apparatus. 



PERMANENT STAINED PREPARATIONS OF THICK 
BLOOD FILMS 

Wendell D. Gingeich, Department of Bacteriology, University of 
Texas School of Medicine, Galveston, Texas 

Abstract. — Fixing thick film s in alcoholic solution of dye after the 
usual staining-and-laking procedure preserves the appearance of 
parasites and blood elements very similar to that of the usual thick 
films (not fixed) for the diagnosis of malaria and relapsing fever. 

Procedure recommended: Films are stained and laked for 15 
minutes in diluted Giemsa — 1 to 3 drops of stock solution (0.4 g. in 
60 ml. equal parts absolute methyl alcohol and glycerin) per ml. dis- 
tilled water; rinsed in water and allowed to dry. They are then im- 
mersed in, or flooded with, May-Griinwald’s stain (0.5% in absolute 
methyl alcohol) for 30 seconds, rinsed in water and allowed to dry. 
Solutions of MacNeal’s tetrachrome stain in methyl alcohol and 
glycerin may be substituted for Giemsa and a solution in methyl 
alcohol may be substituted for May-Griinwald. With slight modifi- 
cation of the procedure, both thick and thin films on the same slide 
may be stained together. 

Films stained and fixed as described, and mounted in Diaphane, 
have shown no evidence of fading in 3 years. 

The thick blood film technic has been very useful in the diagnosis 
of certain infectious diseases, particularly malaria and relapsing fever. 
Unfortunately, films stained by the usual procedure (Barber and 
Komp, 1929), in which laking of the red cells and staining the remain- 
ing blood elements and parasites is accomplished by diluted Giemsa 
stain, are not permanent and one can count on fading within a few 
months depending on climate and other conditions. Covering films 
with liquid petrolatum or with petroleum jelly to prevent fading is 
often inconvenient. 

In order to attain fixed preparations with staining properties simi- 
lar to those of films stained in the usual manner, a number of laking 
and fixing agents were tried with dried thick films of blood contain- 
ing the parasites of tertian malaria {Plasmodium vivax) or malignant 
malaria (P. falciparum). Staining with diluted Giemsa (or other 
blood stains) was unsatisfactory in one or more respects following 
treatment with: (1) 0.5 to 1% glacial acetic acid and 1% formalin 
(Ruge, 1908); (2) 2% glacial acetic acid and 0.4% tartaric acid — 
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also followed by methyl alcohol (Knowles, 19S1) ; (3) acid alcohol — 
0.5 to 8% hydrochloric acid (James, 1911) or 5% acetic acid (Henson, 
1913); (4) diluted ethyl alcohol, 10% to 70% (Vaillant, 1919); (5) 
acetone, water, alcohol (Bramachari and Sen, 1928). Similarly poor 
staining — whether by Giemsa or other technic — followed treatment 
of the films with simple laking agents such as distilled water, saponin 
in water or physiological saline, 5% glycerin and 5% methyl alcohol 
in water, ethyl acetate, etc. The characteristic staining of blood 
elements and parasites observed in films laked and stained in diluted 
Giemsa Was altered unfavorably by previous treatment with any of 
the laking or fixing agents. 

Fixation of films with alcoholic solution of dye after the usual 
staining (and laking) was found to yield satisfactory results, even 
tho the films were stained slightly different. A good many compara- 
tive trials were made with a number of blood stains in methyl alcohol 
and in equal parts of alcohol and glycerin. Solutions of Giemsa,* 
MacNeal’s tetrachrome,* Wright,* azure-II-eosine,* May-Griinwald* 
and several non-commercial samples of dye were prepared in absolute 
methyl alcohol (0.15 g. dry stain per 60 ml., May-Grunwald 0.3 g. 
per 60 ml.) and in equal parts of absolute methyl alcohol and gly- 
cerin (0.4 g. dry stain per 60 ml. solvent) on several occasions and 
tested on blood films from various sources. Dried thick films were 
first stained-and-laked according to the usual technic — ^i.e., immersed 
in diluted alcohol-glycerin stain (1-3 drops of stock solution per ml. 
distilled water*) for fifteen minutes, very gently rinsed in distilled 
water and allowed to dry. Films stained by a given dye were then 
fixed with one or another of the alcoholic solutions of the several 
samples, either by immersing the slide or flooding it for a minimum 
period, rinsed in water and allowed to dry. Most satisfactory re- 
sults were obtained with a period of fixation of about 30 seconds. 

Most of the dyes stained the parasites at least well enough so that 
they could be recognized. Since Roe, Lillie and Wilcox (1940) 
have determined the particular dye components and their propor- 
tions which stain malarial parasites most satisfactorily, a detailed 
report of the relative merits of the samples used in this work is not 
jieeded. It may be stated, however, that the chief di£Sculty with 

KSrflbler’s, NGe-1, NGe-*. NGe-8, NGe-6, CGe-1, LGe-1. 

•NMn-9, three samples. 

•NWr-18, CWi-11. 

*Nat. Aniline & Chem. Co. No. 8366. 

— 'Nat. Aniline & Chem. Co. No. 7598; BaMman-Leddon Co. 

'Buffer is unnecessaiy fw thick films if the salt content of the distilled water is 
properly low. 
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certain samples (especially Gnibler’s) was the darkly stained back- 
ground of the film. And, contrary to expectation, two samples of 
May-Griinwald stained the parasites well in thick films^ but poorly in 
fixed thin films. 

Fixation with alcoholic solution of dye, after the usual staining, 
yields satisfactory preparations provided it does not destain the 
parasites or blood elements. Hence the limited period for fixation 
and the importance of saturated alcoholic solution of the stain used 
for this purpose. Irrespective of the type of stain used first, fixa- 
tion with alcoholic solutions of May-Griinwald and of Tetrachrome 
usually gave somewhat better results than with alcoholic solutions of 
Giemsa, azure-II-eosine and Wright. To list all the details of results 
of the many combinations of stains and fixations with the samples of 
dyes used in this study would probably defeat the purpose of present- 
ing a simple, reliable method. However, on the basis of these com- 
parative tests a few definite procedures can be recommended: (I) 
staining-and-laking with Giemsa (which is most commonly used for 
thick films), followed by fixation with May-Grunwald (0.5% in 
methyl alcohol) ; (2) staining-and-laking in an alcohol-glycerin 
solution of tetrachrome (which has yielded results as good as Giemsa), 
followed by fixation with alcoholic solution of the same dye; (3) slight 
modification of the procedure for use with slides which have both 
thick and thin films. Description of the procedures follows. 

1. Thick films, prepared by spreading one large drop of blood on a 
slide over an area of about I cm. diameter and allowing it to dry, are 
immersed in diluted Giemsa stain — 1 to 3 drops of stock solution 
(0.4 g. in 60 ml. equal parts absolute methyl alcohol apd glycerin) 
per ml. distilled water for 15 minutes.^ The film is then gently 
dipped into distilled water momentarily and allowed to dry. Fixa- 
tion is accomplished by immersing the film or flooding it with May- 
Griinwald (0.5% in absolute methyl alcohol) for 30 seconds. The 
film is rinsed in distilled water and allowed to dry. 

2. The dried thick film is immersed in diluted alcohol-glycerin 
solution of tetrachrome — 1 to 3 drops of stock solution (0.4 g. in 60 
ml. equal parts absolute methyl alcohol and glycerin) — for 15 min- 
utes, dipped in distilled water and allowed to dry. The film is fixed 
for 30 seconds with alcoholic solution of the same dye (0.15 g. in 
60 ml. absolute methyl alcohol), rinsed in distilled water and allowed 
to dry. 

3. Thick and thin films of the same blood are frequently spread on 

^Altho many authors specify 80 minutes or more, the writer has found that fihns 
may be satisfactorily stained and laked within as short a period as 5 to 10 minutes. 
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the same slide in diagnostic or survey work. The films on such a 
slide can be stained separately if a line of parafiSn is painted between 
the films. A more convenient method is to stain the two films on 
the one slide as follows: slides are placed vertically in just enough 
diluted Giemsa stain to cover the thick films without coming into 
contact with the thin films, allowed to remain for 15 minutes, dipped 
momentarily in distilled water (without allowing the water to come 
in contact with the thin films), and allowed to dry. The slides are 
placed (individually) in a vial containing sufficient alcoholic solution 
of May-Gtonwald to cover both films for SO seconds and rinsed very 
quickly (incompletely) in water and then placed in diluted Giemsa 
in a Coplin jar for 15 minutes. The preparations are washed briefly 
by miming distilled water into the jar (to avoid precipitate on the 
films) and allowed to dry. Alcohol-glycerin solution of tetrachrome 
may be substituted for Giemsa, and alcoholic solution of tetrachrome 
for May-Griinwald. The last treatment of the thick film with diluted 
Giemsa apparently does not alter the result in any respect. 

By observing the ordinary precautions of preparing blood films as, 
e.g., the use of clean, grease-free slides of good grade (minimum free 
alkali), and by using satisfactory grades of stains (certified, if pos- 
sible) and solvents, one can obtain very good preparations which are 
“permanent”. Mounting stained blood films in Diaphane* reduces 
the tendency to fade due to condensation on the slides which is 
especially troublesome in a humid climate. (Caution: temperatures 
above 40° C. are likely to cause fading. Balsam invariably causes 
stained blood smears to fade.) The writer has thick-and-thin films 
stained by the third method described above, mounted in Diaphane, 
which have not shown any tendency to fade in 8 years. 

In appearance the thick films prepared by any of the three pro- 
cedures are quite similar and differ from the usual stained thick film, 
which is not fixed, only in minor respects. In satisfactory prepara- 
tions, the red (chromatin) and blue (cytoplasm) stains of malarial 
parasites are retained undiminished and well defined, and the blood 
elements appear about the same. The chief difference from the 
usual “unfixed” thick film is the lighter, somewhat violet background 
in the fixed films. Apparently the short process of fixing removes 
the basophilia, or polychromatophilia, a fact which is often very 
noticeable in thick films stained in the usual manner. In fact. Barber 
and Olinger (1981) were able to estimate the grade of anemia by the 
density of the “fchie clouds” in such films. 

The same procedures were tested with rat’s blood containing the 


*WU! Cwp., Rodiester, N. Y. 
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spirochaetes of relapsing fever {Borrelia novyiy and with dog's blood 
containing the microfilaria of dog heart worm {Dirofilaria immitis). 
The spirochaetes appeared the same as in ordinary thick films, but 
were rather more easily recognized because pf the somewhat clearer 
background. In dog's blood the microfilariae took a more intense 
and differential stain and, again, the background was lighter than in 
films not fixed. 

The special value of permanent preparations of stained thick blood 
films would seem to be (1) for certain research purposes as, e.g., count- 
ing parasites, and (2) for use in instruction relative to the importance 
of thick films in the diagnosis of certain diseases and the appearance 
of parasites in such preparations. For experienced observers, the 
thick blood film offers the most sensitive, the most certain, and the 
simplest means for the diagnosis of malaria and relapsing fever. The 
fact that it is barely appreciated by the many individuals who are not 
specialists but frequently have occasion to use it, is undoubtedly due, 
in part, to the lack or paucity of suitable material for instruction. 
For this reason the author sought a method which would preserve, 
insofar as possible, the appearance of the thick film stained in the 
usual manner for diagnostic purposes, and hopes that the procedures 
described here will contribute towards a more general acquaintance 
of students, practitioners and investigators with the appearance of 
parasites in such preparations. As the technic is simple and has been 
fairly well standardized by Barber and Komp (1929) and by Roe, 
Lillie and Wilcox (1940), while the stains used for this purpose are 
certified by the Commission on Standardization of Biological Stains 
there is every reason to look forward to a greater appreciation and 
wider use of the thick film. 
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PREPARING PERMANENT DEEP CHAMBER MOUNTS 

OF VARIABLE DIMENSIONS 

0 

David L. Bassett, Department of Anatomy, Stanford University, 

California 

Abstract. — k rapid and simple method for the preparation of 
permanent deep chamber mounts of variable size, shape and depth 
is described. The chamber sides are made with aluminum wire 
bent on a form of the proper size and shape. Al uminum wire is 
nicely adapted for use due to its pliability and clean appearance. It 
undergoes no apparent change in contact with the motmting medium. 
Depth of the chambers is determined from the gauge of the wire. 
Clarite, used as the mounting medium, is prepared as a thick solution 
in toluol (70-75% of clarite by weight). The resulting preparations 
are cr 3 rstai clear, colorless, and according to the work of other in- 
vestigators, do not become acid with age. 

The need for a simple and rapid method of preparing a large num- 
ber of permanent deep chamber mounts of cleared thick sections of 
tissue prompted the development of the technic described below. 

Numerous methods have been used for making mounting chambers 
for such things as small whole specimens and thick sections. Rings 
punched from various plastics, thick hollow chamber slides, covers 
supported by small broken bits of glass, slides with moats built up 
with rings of varnish or cements, have all been advocated and u.sed 
for a long time. Some of the methods such as the hollow-chamber 
slides and commercially made mounting rings are quite expensive. 
Other technics produce excellent results but are tedious and slow. 

The mounting medium used to fill such chambers has nearly 
always been Canada balsam or gum damar. It is common knowledge 
that Canada balsam, a deep yellow to begin with, darkens further on 
aging. Gum damar, while somewhat paler, also darkens. Either 
of these resins in a deep chamber produces an undesirable color. 
While it is true that this color makes no appreciable difference in the 
visibility of the preparation (this being mainly a function of the re- 
fractive index of the mounting medium compared to that of the 
tissue), it is obvious that a colorless mounting medium is technically 
mwe desirable, provided it meets other necessary requirements. 

In the past four or five years a number of synthetic materials have 
been suggested for use as mounting media. Skiles and Georgi (1937) 
discussed the use of two synthetic resins as mounting media. These 

Stain Technoioot, Vol. 16, No. 4, October, 1941 


165 



166 


STAIN TECHNOLOGY 


resins, “Vinylite” and “Pontalite” (Lucite), were used for bacterial 
slide mounts and permanent mounts of moulds. They believed 
that these resins were superior to Canada balsam. Richards and 
Smith (1938), however, found Lucite unsatisfactory when used under 
a cover glass. Certain stains showed considerable fading and air 
bubbles appeared as the preparations dried. Kirkpatrick and 
Lendrum (1939) reported successful results with distrene 80, a 
synthetic resin to which they added tricresylphosphate to act as a 
plasticizer in reducing shrinkage from drying. This material was 
stated to be Water-clear in xylol solution, of a constant pH, and was 
claimed not to cause fading of delicate stains. Isobutyl naethacry- 
late, recently suggested as another synthetic material suitable for use 
as a mounting medium (O’Brien and Hance, 1940), has had certain 
objections raised against it by Hamilton (1940) and Groat (1940) 
who stated that it caused fading of stains, distortion with drying and 
that the refractive index (1.477) was too low for most purposes. 

Groat (1939) gave the first account of the use of clarite and clarite 
X as mounting media. He found them superior to Canada balsam 
and gum damar in all respects. His paper should be referred to for 
a detailed description of the properties of these substances. 

Idttle mention has been made of the practicability of using such 
synthetic resins for permanent deep cell mounts. Mohr and Wehrle 
(1940) briefly mentioned the superiority of clarite over Canada 
balsam for whole mounts of flukes. Smith (1940) stated that in 
making whole mounts of thick objects clarite had to be used in dilute 
solutions (60%) and showed the serious drawback of needing frequent 
“fill-ins” while such preparations were seasoning. Thick solutions 
of clarite in toluol have been found entirely satisfactory for use in the 
deep chambers described in this paper. 

In the past practically all deep mounts were prepared in a round 
chamber utilizing a circular cover slip. Such covers are very much 
more ex]}ensive than square ones. This fact becomes a disadvantage 
if many specimens are to be mounted. The depth of chambers has, 
in most cases, apparently been a matter of guesswork. However, the 
possibility of liMag a high power objective in the examination of 
thick sections depends on having no excessive depth to the chamber. 
The technic to be described allows the use of'square, rectangular or 
round covers of any desired size, together with the precise regulation 
of the depth of the chamber. 

Materials and Method 

The deep chamber preparations are made by placing a ring or 
aquare of aluminum wire of the desired thickness on the slide, placing 
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the object to be mounted within its confines, pouring in the proper 
amount of thick clarite and carefully applying a cover glass. Cement- 
ing the wire to the slide is unnecessary as a thick solution of clarite 
does this neatly and with little leakage, provided the wire is flat on 
the slide. 

Aluminum wire may be obtained in the following gauges: 



Diameter in 

Gauge 

millimeters 

(B. & S.) 

(nearest 1/100 mm.) 

14 

1.63 

16 

1.29 

18 

1.02 

20 

.81 

22 

.64 

24 

.51 


From this table the depth of a chamber can be determined by using 
wire of proper gauge. Wire rings are most easily made. Square 
wire frames are a little more difficult to shape perfectly but with 
practice this can be done. 

Wire rings. A metal or hardwood cylinder of the proper size, i.e., 
smaller than the cover slip diameter by two times the thickness of 
the wire, is clamped in a vise and a number of turns of wire wound 
closely and tightly around it near one end. This coil is carefully 
slid off and with cartilage shears (or some similar cutting instrument) 
a eut is made along one side of the coil, crossing all the turns of wire. 
This produces a number of exactly similar rings. These are then 
shaped individually in a small, smooth-faced vise so that they will 
lie flat on a slide. 

Wire squares. The procedure for making square wire frames is 
identical to that for rings, except that a square metal shaft is used. 
For a perfect fit the size of the shaft is again the width of the cover 
slip minus two times the diameter of the wire. 

When the wire is centered on the slide the chamber is ready for 
use. The tissue is transferred from toluol into the chamber and a 
thick syrupy solution of clarite in toluol (70% or a little more) is 
poured in to fill the chftmber completely. Any trapped air under the 
tissue is teased out and the cover slip applied. The objection raised 
by Smith (1940) that rapid crust formation when using toluol solu- 
tions of clarite interferes with the proper application of cover slips to 
ordinary slides has found an answer in the deep chambers. Crusting 
over does occur in a few seconds time at room temperature. If the 
cover slip is lowered slowly, however, starting at one edge of the 
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chamber, the crust redissolves rapidly as the glass touches it and no 
air bubbles will be trapped. Apparently the exclusion of air allows 
toluol from below the surface to dissolve the crust. 

Drying temperatures of 38® C. over a period of two months and 
56® C. for a period of three weeks have caused no cracking or retrac- 
tion of the clarite in the chambers. Exposure to sunlight daily for 
seven days has not damaged the mounts. Exposure to heat in a 
carbon arc microprojector for periods of twenty minutes did not alter 
the appearance of the clarite in the chambers. 
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ACETIC-ORCEIN: A NEW STAIN-FIXATIVE 
FOR CHROMOSOMES 

L. La Cour, John Innes Horticultural Institution, 

Merton, London, England. 

Abstract. — A new stain-fixative method for chromosomes, namely 
acetic-orcein, is described, which gives results that are equally good 
in fresh and permanent preparations. A 45% acetic and 1% orcein 
content is recommended as a standard solution. For salivary glands 
of Drosophila a 2% stain gives the best results, and with the two 
species D. melanogaster and D. miranda the acetic strength has been 
raised to 70% with advantage. The addition of chloroform proves 
necessary for hardening in species of Sciara. Acetic-orcein is 
equally good for rapid chromosome counts. For root tips the addi- 
tion of 1 cc. of N HCl solution to 10 cc. of the standard solution to- 
gether with gentle heating of the tissues in a drop of the mixture 
assists in the softening and separation of cells necessary for chromo- 
some study. Orcein can also be used successfully in other combina- 
tions such as acetic-propionic or acetic-lactic. The latter is useful 
for making preparations that do not require ringing. Preparations 
so made keep from 7 to 14 days. 

Value of Orcein 

The aceto-carmine method now so generally used for chromosome 
study has two shortcomings. It is not particularly selective, especi- 
ally for small chromosomes, and preparations often deteriorate when 
made permanent. 

The writer has recently discovered a more selective stain, namely 
orcein, another natural dye which can be used with acetic acid.' 
There is no reference in the literature to its having been used as a 
stain for chromosomes. 

Acetic orcein is equally effective with fresh and permanent prepa- 
rations. The staining is more easily regulated than with carmine 
and in very few finished preparations is any color retained by the 
cytoplasm. Coloration of the cytoplasm is a defect often noticeable 
in aceto-carmine preparations. 

'Apparently it is difficult to obtain standardiz'd samples of orcein free from all 
impurities. The two samples of dye used during the course of these observations 
were supplied by British Drug Houses. No difference in results was noted. 
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Acetic orcein has been used successfully with a niunber of plant and 
animal cells, and its selectivity can be seen in preparation of salivary 
gland chromosomes, where a band and heterochromatin structure is 
revealed more clearly than with other methods. 

The keeping qualities of acetic orcein are good, altho periodic 
filtering is necessary with the solutions of higher dye-content, which 
tend to form a scum on the surface. This scum may be an oxidation 
product due to impurities in the dye. 

Staining is good after acetic alcohol fixation, but becomes in- 
creasingly more diflacult after storage in 70% alcohol. Tissues that 
have been pre-fixed should therefore be rinsed in 45% acetic acid 
previous to staining, and material stored in 70% alcohol should be 
left in acetic acid for one hour or more. No advantage has been 
found in the use of iron as a mordant. 

To judge from preparations three months old, the stain has good 
keeping qualities. To obtain permanent preparations, however, one 
must remember that absolute alcohol is a solvent of the dye and one 
should therefore avoid mounting media (such as Euparal) which con- 
tain alcohol. 

Technic 

The schedule advised, which is similar to that used with aceto- 
carmine, is as follows; 

A. PREPARATION OF ACETIC ORCEIN SOLUTION 

The standard solution is 1% orcein in 45% acetic acid. It 
should be made as follows: Dissolve 1 g. of orcein in 45 cc. of hot 
glacial acetic acid (near boiling); leave till cold and then add 55 cc. 
of distilled water. Shake well and filter. 

Modified solutions contain up to 70% acetic acid and 0.5-2% 
orcein. 

B. PREPARATION OF TEMPORARY SLIDES (aNTHER OR TESTIs) 

1. Tease out cells in a drop of acetic orcein (0.5% orcein is often 
sufficient for large chromosomes). To secure even penetration, leave 
80-60 seconds before placing the cover slip in position. Air bubbles 
should be avoided. 

Note: The following special precaution is worth taking against 
loss of cells: Smear the cover slip thinly with Mayer’s albumen, 
wipe off excess and then heat carefully over a low flame till a gray 
smoke is given off. Use when cqqI.. Most of the cells will then 
remain attached to the cover slip. 

2. Pass the slide carefully two or three times over a low flame; do 
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Fig. 1. Drosophila sp., salivary gland, showing nucleolus and organiser. Standard 
acetic-orcein solution, followed by acetic-orcein gelatin medium. X900. 

Fig. *. Tradsseantia braeteata, pollen mother cells. Half strength orcein. X1.400. 
Fig. 8. Crocus hdansas, root tip, metaphase. Standard acetic-orcein solution plus 
iVHCl. X 1,900. 
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not allow to boil. The heating of slides made from stored material 
needs extra care, for an excess of heat results in complete destaining. 

3. If very flat plates are required they are best obtained by apply- 
ing an even pressure on the cover slip under several thicknesses of 
blotting paper. The cover slip should not be allowed to move during 
this operation, and it is best done before heating. With aceto- 
carmine (perhaps on account of its temporary hardening action) 
Belling^ reconunended pressure after two or three days, but since 
tissues remain relatively soft in acetic orcein, this delay is unneces- 
sary. 

4. The slide can now be made permanent, or ringed as a temporary 
mount with a view to making permanent at a later date. It should, 
however, be remembered that, as with aceto-carmine, the intensity 
of the stain in temporary mounts will increase with age. For this 
reason they are best kept in a cool dark place. 

C. MACERATED ROOT TIPS 

The addition of 1 cc. N HCl solution to 10 cc. of the standard 
orcein solution assists in the softening of plant tissues such as root 
tips, young embryos and ovary wails. The tissues can be stained 
fresh, or after pre-fixation in acetic alcohol. The suggested method 
is as follows: 

Rinse tissues in 45% acetic acid, after acetic alcohol fixation. 
Place in watch glass, containing a few drops of the solution, and heat 
gently 3-4 times over a low flame; do not boil. Slice the tissues into 
thin sections in a drop of fresh stain on a- slide; crush with a scalpel 
or blunt end of a needle holder. .Leave 3-4 minutes before placing 
the cover slip in position. Squash by blotting under several thick- 
nesses of blotting paper, heat gently over a spirit flame, seal or make 
permanent. 

Preparations that are tGKfnl for many purposes can be obtained 
quickly by this method. 

D. SAIAVABY GLANDS OF DROSOPHILA 

For salivary glands of Drosophila 9% orcein was found to be the 
most suitable. The best preparations of D. mdanogaster and D. 
miranda were obtained when the 'acetic acid content was raised to 
70% j The following method is advised: 

1. Dissect glands in Ringer ^lution or drop of acetic orcein. 
Leave in stain 5 to 10 minutes. 

19S0. The Use of the Microso^. McGraw-Hill, New Ytirk. See 
p.*4*. ■ 
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2. Dry stain accumulates by evaporation round the rim of the 
drop; remove this by carefully wiping with moistened blotting paper 
before placing the slip in position. 

3. For flattening plates acetic orcein, on account of its softening 
effect^ requires less pressure than acetic carmine. 

E. SALIVAEY GLANDS OP 8CIARA 

The following method was found to be most suitable:* 

Dissect out glands in 45% acetic acid and transfer to a drop of the 
standard acetic orcein solution containing 10% chloroform. Stain- 
ing for 2-3 minutes is generally sufficient. Altho only a trace of the 
chloroform diffuses into the acetic acid, the bulk remaining as a layer 
at the bottom of the vial, this trace has a slight hardening effect on 
the tissues which enables one to obtain excellent preparations with 
no color in the background. 

P. PERMANENT PREPARATIONS 

1. Separate the slide from the cover slip by turning it face down 
in a ridged dish containing 10% acetic acid; after 3-10 minutes the 
cover slip will fall off. 

2. Pass the slide and cover slip (with salivary glands all the ma- 
terial will remain attached to the cover slip if treated as above with 
albumen) thru the following solutions: 80% alcohol, 2 minutes; 
absolute alcohol, 2 minutes; two changes of cedarwood oil, 5 minutes 
in each (a longer time does no harm). 

3. Recombine slide and cover slip by mounting in thick immersion 
oil, or balsam. Blot carefully to remove excess cedarwood oil, dry 
on hot plate before cleaning. 

Uses op Orcein 

1. Orcein can be substituted for carmine in Zirkle’s gelatin com- 
bination* (none of Zirkle’s other mixtures have been experimented 
with as yet). This orcein-gelatin combination was found to be most 
useful in showing the B^cture of the nucleolus and its attachment to 
the chromocenter in species of Drosophila. For this purpose it is 
recommended to be used after fixing and staining with standard 
acetic orcein solution, either before placing the cover slip in position, 
or after separation in 10% acetic acid, depending on the degree of 

*Zirkle, C. 1940. Combined fixing, staining and mounting media. Stain Techn., 
15, 1S9-5S. 
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staining required. It can also be used for pollen mother-cells and 
other tissues. The modified formula is as follows: 


Gelatin 10 g. 

Sucrose 10 g. 

Glacial acetic acid 50 cc. 

Distilled water 60 cc. 

Orcein 1 g. 


The omission of stains from Zirkle’s medium makes it an ideal 
ringing medium, which dissolves in the 10% acetic acid solution used 
for separation, should it be wished to make the slides permanent at 
a later date. 

2. Orcein can also be used successfully in mixtures of propionic 
and acetic acids, or a lactic-acetic combination, consisting of equal 
parts of glacial acetic acid, lactic acid and distilled water plus 0.5% 
orcein. Preparations made with this mixture will keep without 
ringing from 7 to 14 days. The stain is a little slower in acting, but is 
intense enough after a few hours. The use of lactic acid was sug- 
gested by my former colleague. Dr. A. C. Faberg^. 



IDENTIFICATION OF SPERMATOZOA IN 
CRIMINOLOGICAL INVESTIGATIONS 


J. D. Laudermilk, Pomona College^ Claremont^ CaL 

In certain types of medico-legal examination, it is frequently of 
great importance to be able to make specific identification of sperma- 
tozoa. In the great majority of these cases, it is required that the 
cells should be isolated from dried material on cloth. Several pro- 
cedures have been proposed and put into practice to this end. In 
general, these methods consume considerable time and are relatively 
complicated. The evidence requires much handling, and, as one of 
the leading authorities^ says . . .From a long experience of this 
work, we are able to state that it is not so easy a matter as the student 
may imagine from the ordinary accounts in books. . . While 
relatively simple in theory, it becomes much more complicated in 
actual practice and sometimes operates to the chagrin of even the 
professional microscopist who is inexperienced in this particular work. 

During the past several years, I have made many examinations of 
this type for the police and have been constantly aware of the draw- 
backs mentioned by the above authority. In view of this deficiency 
the following technic has been developed, which has invariably given 
satisfactory results. The schedule is applicable to stains at least a 
year old. In most cases this is a much greater lapse of time than 
will be required. The schedule follows : 

1. Locate the stained areas under ultra-violet light. This is 
very easily done by fitting a Corning filter No. 587- to an ordinary 
three cell flashlight by means of a simply constructed housing. This 
filter transmits soft ultra-violet of from 3200 to 3900 A. Under this 
illumination, stains resulting from seminal fluid, when dry, show up as 
sharp, bluish-white, clearly mapped-out areas which are highly 
fluorescent. 

2. Having located the suspected areas, remove pieces of the cloth 
' about 4 mm. square Ly cutting out with dissecting scissors. Where 

the suspected area i^mall, only half the sample should be taken, 
so that untouched material may remain for further examination if. 
required. Prepare as many slides as there are samples taken. 

^Glaister, John. 19S8. Glaister’s Medical Jurisprudence and Toxicology. 6th 
ed. E. & S. Livingstone (16-17 Teviot Place), Edinburgh. See p. 408, £nd paragraph. 

’Coming Glass Co. Corning, N. Y, EeaJt resisting^ red-purple ultra No. 587. 
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S. In the center of each slide place a small drop of cold water. 
Shove the cloth square into the drop. If the cloth is simply placed 
on top of the drop, this is apt to spread and make a slovenly looking 
smear. Let the cloth soak for one minute. 

4. Remove excess water with a piece of filter paper so that no 
overflow covers the square. The cloth should be wet but there 
should be as little excess water as possible. Add one drop of boiling 
distilled water and allow the preparation to stand for one minute. 
Remove excess water and repeat the operation three times. 

5. After the third treatment, shred the wet cloth square with the 
needles until well teased out. The yams should be well separated. 

6. Allow the slide with the teased out yarns to dry on a hot-water 
plate. This can be extemporized from a plate of galvanized iron 
placed over an ordinary copper hot-water bath. When the slide is 
perfectly dry, remove the bulk of the yarns and fibers with needle 
and forceps. This operation generally requires about five minutes; 
a smear will remain. 

7. Stain the smear for two minutes with a solution of basic 
fuchsin* containing 25 mg. of the dye in 10 cc. of water. Apply the 
stain with a dropper and spread out over the smear with a needle. 

8. Wash the slide six times by flooding with distilled water 
squirted on above the .stained smear by means of the dropper while 
the slide is held in an inclined position over the waste-jar. Dry 
again on the hot-water plate, mount in balsam and examine. 
Spermatozoa are deeply stained and show up sharply by this treat- 
ment. 

After having had experience with practically all the generally 
used methods for isolation and identification of spermatozoa in cloth, 
I have found it to be practically useless to examine unstained ma- 
terial or temporary mounts. Where this type of evidence has to be 
exhibited in court, permanent mounts are absolutely necessary. By 
the schedule given above, and which may be completed in twenty 
minutes, I find that the cells are not only hardened so that the tails 
are preserved in many cases, but that the wholf/ cells are fixed to the 
slide by the action of the boiling water on the albuminous material 
extracted from the stained cloth. Handling of the evidence is re- 
due^ to a minimum. Results have invariably proved satisfactory 
with stains on cotton and rayon more than a year old. There is only 
slight probability that any evidence will be lost in manipulation. 

‘Basic fuchsin, total dye content 82%. National Aniline k Chemical Co. lnc.» 
New York. 



NOTES ON TECHNIC 


A Plasticized Polystyrene Mounting Medium. Slides 
mounted in synthetic resin media frequently retract badly under the 
coverslip in drying, an objection previously noted by Mohr and 
Wehrle.^ Kirkpatrick and Lendrum^ minimized this difficulty in 
their trials of synthetic mounting media by incorporaVing the plas- 
ticizer tricresyl phosphate, and found that a British-made polysty- 
rene resin was satisfactory when so plasticized. An American-made 
polystyrene resin (sample No. XMS 10023) obtained thru the kind- 
ness of the Bakelite Corporation appears to be equivalent to that 
described by the British workers. Mounts set very hard with little 
retraction when dried at room temperature or in the paraffin oven 
if a slight excess of the mounting medium is left around the margin 
of the cover slip. Brain tissue stained with thionin for demonstra- 
tion of Nissl substance has shown slight fading after one year. Rou- 
tine pathological tissues stained with hematoxylin and eosin, and with 
Lillie’s modified Masson, in Dr. M. M. Mason’s laboratory, have 
not faded after five months. The older and dryer mounts remain 
water-white and become unusually clear, probably because of the 
higher refractive index (1.60-1.62) as compared with damar (1.52). 

Preparation: suspend 60 g. of resin in a mixture of 100 ml. of 
toluene and 18 ml. of tricresyl phosphate, and place the stoppered 
container overnight in the paraffin oven. By morning the resin will 
usually have dispersed to form a water-clear syrup which is then de- 
canted for use. 

The resin is obtained as clean, dry, white pellets. The price is 
low: in 1940 approximately $0.68 per pound if purchased in small 
lots. The tri-o-cresyl phosphate was a gift of the Monsanto Chem- 
ical Company. A purified Eastman grade was also satisfactory; no 
experiments were conducted with the much less expensive technical 
grade. It should be noted that tricresyl phosphate is a violent 
poison if ingested. — S. H. Hutner,^ Middlesex Univ., Waltham, Mass. 

An Improved Diction Fluid for Erythrocyte Counts. The 
following fluid appear^ more convenient than Hayem’s or Toisson’s 

^Mohr, J. L., and Wehrle, Wm. 1940, Resins for sealing glycerin mounts. Stain 
Techn., 15, 174-5. 

^Kirkpatrick, J., and Lendrum, A. C. 1989. A mounting medium for micro- 
scopical preparations giving good preservation of colour. J. Path. & Bact., 49, 59i^-4. 

‘Present address: 342 Commonwealth Ave., Boston, Mass. 
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for red cell counts: iodine, 0.3%; potassium iodide, 0.4%; sodium 
citrate (NasCeHtOr.SHsO), 1%. It is prepared as follows: dissolve 
the potassium iodide in 50 ml. of distilled water; add the iodine 
crystals, using gentle heat to accelerate their solution; then add the 
citrate, make up to 100 ml. and filter. With this fluid the erythro- 
cytes are stained brown against a clear background, while leucocytes 
are destroyed. The iodine stain is easily removed from the walls of 
the counting chamber with the usual glassware-drying solvents. 
The erythrocytes are not altered in morphology or clumped even at 
the end of an hour’s standing in the counting chamber. Exposure 
of the solution to direct sunlight over a period of ten days did not 
result in appreciable change. — ^Luis A. Vallarino, Department of 
Bacteriology and Immunology, Middlesex IJniv., Waltham, Mass. 



LABORATORY HINTS 

FROM THE LITERATBRE 


A DEPARTMENT DEVOTED TO ABSTRACTS OF BOOKS AND PAPERS FROM OTHER JOURNALS 
DEALING WITH STAINS AND MICROSCOPIC TECHNIC IN GENERAL 


BOOK REVIEWS 

COLE, ELBERT C. Textbook of Comparative Histology. 6 x 9 in. 396 pp. 
Cloth. 297 illustrations. The Blakiston Company, Philadelphia, Pa. 
1941. $4.00. 

Altho not so implied in the title, this book actually deals with animal histology 
only. Most of the book is a discussion, profusely illustrated with fine photo- 
micrographs, of the histology of animal tissue and of the tissue-complexes making 
up the various systems of organs. The last three chapters, however, (65 pp.) 
deal with instruments and methods, thus bringing the book within the scope of 
these reviews. These three chapters deal respectively with: “The T^se and Care 
of the Microscope”; “Methods of Recording Data”; “Histological Technique”. 
The last of these chapters treats a large subject in a very brief manner; it appears 
more useful for reference purposes than as a guide to be followed by a laboratory 
worker. 

MICROSCOPE AND OTHER APPARATUS 

HERTZMAN, ALRICK B. A simple, inexpensive, vertical illuminator for the 
student microscope. /. Lab. & Clin. Med., 26, 868. 1941. 

There is need for vertical illumination for examining human skin capillaries 
and minute vessels in the frog. The following method is simple and eflScient: 
Mount a pencil-flash-light bulb, Mazda 222, (operating on 2.2 v. current) in a 
screw type dial socket carried by a copper wire 10 in. in length, and to ^ in. in 
diameter. Clamp this to a ring stand. As a source of current, use dry cells or 
a filament transformer operating at 2.5 v. which may be reduced to 2.2 v. by a 
resistance wire in the lead to the bulb. The 2.5 v. current may be used to pro- 
vide a brighter light for photomicrography . — John T. Myers. 

JOHN, K. tlber ein neuartiges Integriergerat tmd seine Anwendung insobe- 
sondere in der Biologic. Zts. wiss. Mikr., 57, 163-8. 1940. 

R. Fuess of Berlin has just put on the market an integrating device permitting 
direct differential area determinations under the microscope. It consists of a 
special mechanical stage coupled by a flexible shaft to a very compact, motor- 
driven, counting apparatus. The latter is equipped with seven push buttons, 
each placed adjacent to a cyclometer dial. A special grating is provided for the 
eye-piece. The instrument is operated by moving the mechanical stage in a 
horizontal direction following the guide lines in the eye-piece. When desired to 
estimate the area of various cell types, a push-button is arbitrarily assigned to 
each type and depressed while moving the object along the guide line. Vacant 
spaces and artifacts t%he discounted are estimated on a special push-button, 
making it possible to eS^piate the comparative areas of various cell types in a 
given field. Volumetric measurements may readily be made by multiplying the 
areas obtained by the thickness of the section. — J. M. Thuringer. 

KAUSCHE, G. A. Ergebnisse tmd Probleme der experimentellen Virus- 
forschung bei Pflanzen (mit iibermikroskopischen Aumahmen). Ber deut. 
botan. Ges., 58, 200-22. 1940. 

The writer discusses the value of the electron microscope in the study of plant 
viruses. He points out that at a magnification of 16,000 diameters the so-called 
Stanley crystals appear to consist of bundles of smaller units arranged parallel to 
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the long axis. These smaller units have dimensions within the range demanded 
of virus molecules. The reaction of the virus with colloidal gold is shown in 
photographs. At the neutral point no reaction occurred. The addition of NaCl 
caused flocculation, while a gold sol acidified with HCl showed the gold particles 
laid down singly in the virus molecule or its aggregate. When an alkali is added, 
dispersion takes place due to the disintegration of the virus. — Merritt N, Pope. 

SCHNEIERSON, S. STANLEY. A simple, clean, cedar oil bottle. J. Lab. 

dr Clin. Med., 26, 1347. 1941. 

The following bottle for immersion oil is clean and convenient: Take the dropper 
from an ordinary staining bottle with ground glass joint, and draw out the tip 
to a fine point, using the pilot light of a Bunsen burner. Cut off the tip leaving a 
very small opening of such a size that oil will not drop out by gravity. Fill the 
hollow part of the dropper with a Pasteur pipette and apply the rubber bulb. 
A controlled amount of oil can be dropped on a slide. No smearing, evaporation, 
or hardening of the oil will occur. — John T. Myers. 


MICROTECHNIC IN GENERAL 

GROAT, R. A. Two new mounting media superior to Canada balsam and gum 
damar. Anat. Record, 74, 1-6. 1939. 

Two new synthetic resins, Nevillite V and Nevillite No. 1, cycloparafiines or 
naphthene, are found to be superior to the natural resins Singapore damar No. 
1 and Canada balsam as mounting media for histological sections. Nevillite V 
and No. 1 are superior to the natural resins in that they are homogeneous, clear, 
transparent, water-white, pure, neutral, have a higher melting point (which is 
desirable for micro-projection), a slightly higher refractive index, and are less 
expensive. The color of Nevillite V is more stable than that of Nevillite No. 1 
and its refractive index is a little lower; otherwise they are of equal value. A 60% 
solution of the Nevillites in 40% toluene by weight is recommended. — W. R. Hunt. 


DYES AND THEIR BIOLOGICAL USES 

ALBERT, ADRIAN. Acridine compounds in peace and war. Chem. and Ind., 
60, 253. 1941. 

Some of the acridine derivatives are of great value in surgery because they kill 
disease germs without injuring human leucocytes. Of the common amino- 
acridines, namely acriflavine, euflavine and proflavine, the last has been most 
strongly recommended as an antiseptic by recent workers. It has been found 
that 2:7-diaminoacridine is a most promising antiseptic for application to the 
living brain in bead injuries so common in war time. Because of the fluorescence 
of acridine compounds they are used in titrating opaque or highly colored solu- 
tions under an ultra-violet lamp. Radley and Grant include many acridine 
compounds in their list of standard indicators. Many other acridine drugs are 
used in human amoebiasis, malaria, tabes and lambliasis, as well as in mammitis, 
and other infections of cattle. Another spectacular property of certain acridine 
compounds is their ability to chemiluminesce or give off “cold light**. Further 
development in this interesting research is necessary, especially on the methods 
of synthesis which are now tedious and unsuited to large scale manufacture. — 
A. P, Bradshaw. 

FERREBEE, J. W., LEIGH, O. C. and BERLINER, R. W. Passive of the 
blue dye T-I824 from the blood stream into the lymph. Proc. Soc. Exp. Biol, 
dc Med., 46, 549-53. 1941. 

The injection of blue dye, T-1824, into the jugular vein of dogs was followed by 
the appearance of approximately 20 to 40% of the plasma concentration of dye 
in the thoracic lymph after 2 hr., and about 3 to 15% in the cervical lymph. It 
is estimated that about 7.5% of the injected dye passed thru the thoracic duct in 
2 hr. The studies are pertinent to the knowledge of blood plasma volume in 
connection with shock. — M. 8. Marshall. 
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ANIMAL MICROTECHNIC 

BAKER, J. R. Chlorazol black £ as a vital dye. Nature, 147, 744. 1941. 

Chlorazol black E (C.I. 581) possesses unusual ability to be taken up quickly 
and completely by the reticulo-endothelial system. ’'A 1% solution in distilled 
water is convenient for subcutaneous injection into mice. The dye is non-toxic 
and is not excreted. Vitally stained preparations may be counterstained with 
safranin and orange G after Zenker fixation. — S. H. Hutner, 


COPLEY, ALFRED L., and ROBB, TOM P. A new direct method of counting 

the blood platelets. Amer. J. Physiol,, 133, 248. 1941. 

One cc. of venous blood is drawn into a syringe containing 1 cc. of modified 
Aynaud solution (Na("l 0.75%, sodium citrate 3.8%, formaldehyde 3.7%). 
After mixing, the fluid is stored in a clean, dry, stoppered test tube. When a 
count is to be made the tube is inverted 10 times and 5 cc. of the mixture is added 
to 12 cc. of 3.8% sodium citrate. This second dilution is mixed and 0.5 cc. of 
it is added to 0.5 cc. of 0.2% brilliant cresyl blue in 3.8% sodium citrate. The 
final mixture is placed in a counting chamber. The color of the red blood cells 
fades after 10 min., and the platelets appear as dark blue bodies. — Elbert C, Cole. 


DE BOISSEZON, P. Une modificatioii de la technique de coloration de la 

myeline au noir Soudane B. Bull. d'Histol. Appl., 18, 90. 1941. 

The technic described by Lison and Dagnelie (Bull. d’Histol. Appl., 12, no. 2, 
1935) for staining myelin is unsatisfactory for study of the peripheral nervous 
system because of the dark preparations resulting from the dark color of the fat 
of the conjunctive tissue. The following modification has been developed to 
avoid this diflSculty: Place the frozen sections in acetone for 15 min. (this dis- 
solves the neutral fats leaving the myelin intact); 70% alcohol, 10 min.; Sudan 
black B dissolved in 70% alcohol and filtered, 5 min.; differentiate in 60% alcohol; 
wash in distilled water; mount in glycerin gelatin. This gives preparations in 
which the myelin nerves and their endings appear dark blue with a clear back- 
ground. — Jean E. Conn. 


GO MORI, G. Observations with differential stains on human islets of Langer- 

bans. Amer. J. Path., 17, 395-406. 1941. 

A study of the differential staining of a, (i and 5 cells of human pancreas (with- 
in 4 hr after death) led to improvement of the chromium-hematoxylin-phloxine 
stain. The following procedure was used: Fix 2 min. slices in Bouin’s 30 min., 
then halve with a razor to 1 mm., and continue to fix for 24 hr. Prepare paraflSn 
sections on slides and run down to water in the usual manner. Refix in Bouin’s, 
12-24 hr. Wash thoroly in tap water to remove picric acid. Treat 1 min. in an 
aqueous solution of 0.3% each of KMn04 and H2S04. Decolorize with 2-5% 
aqueous sodium bisulfite and wash. Prepare the hematoxylin solution by mixing 
equal parts of a 1% aqueous solution of hematoxylin (National Aniline, C. P., 
or Grubler’s dark) and 3% chromium alum; then, to each 100 cc. of the mixture, 
add 2 cc. of 5% K2Cr^07 and 2 cc. of 0.5 N H2SO4. Let ripen 48 hr. and filter. 
Stain under microscopia^qntrol until the cells stand out deep blue (10-15 min.). 
Differentiate in 1% HCl-^cohol for about 1 min. Wash in tap water until the 
sections become a clear blue. Counterstain with a 0.5% a^eous solution of 
phloxine (source not stated) for 5 min. Rinse and transfer to 5% phosphotungstic 
acid solution for 1 min. Wash in tap water for 5 min., in which treatment the 
red color should reappear. Differentiate in 95% alcohol; but, if the section is too 
red and the a cells do not stand out clearly enough, rinse 15-20 sec. in 80% alcohol. 
Transfer to absolute alcohol, clear in xylene and mount in balsam. Sixteen 
figures which show the author’s stain and also results with the Mallory-Heiden- 
hain azan stain and Mallory’s phosphotungstic acid hematoxylin are included, 
together with studies of the pancreatic islets under normal and pathological 
conditions. — H. A. Davenport. 
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LOWRY, OUIDA, BEAMS, F. H. W., and KING, R. L. The fibriUae of the 
uterine cells of Ascaris equorum (variety univalens). J. MorphoL & PhysioL^ 
68, 585-91. 1941. 

Pieces of the uteri of living worms were fixed in several fixing solutions, of 
which alcohol-acetic (9 parts of 70% alcohol and one part glacial acetic acid) was 
best. Tissues were embedded in paraffin and cut from 4 to 10 m thick. Of 
several stains tried, Ileidenhain’s hematoxylin (following alcohol-acetic fixation) 

f ave best results. Both basement membrane and fibers stained bluish black. — 
Ubert C, Cole. 

MONKE, J. VICTOR. A method for counting the leucocytes in blood contain- 
ing gum acacia. J. Lab. & Clin. Med., 26, 1664-7. 1941. 

After the injection of gum acacia into the blood stream, it is not possible to 
obtain satisfactory leucocyte counts using Turck*s Solution as the lytic diluent. 
The following dilution solution is recommended: Saponin, 0.1%, and methyl 
violet 0.1% in 0.85% saline. This solution produces complete hemolysis and 
stromolysis. The white blood cells are easily counted. — John T. Myers. 

PAPANICOLAOU, GEORGE N. Some improved methods for staining vaginal 
smears. J. Lab. & Clin. Med., 26, 1200-5. 1941. 

The following complete method is satisfactory for both human and animal 
vaginal smears: Fix the moist smear in a mixture of equal parts alcohol and ether, 
rinse in 70% alcohol, then 50% alcohol, then water. Place in Ehrlich’s hema- 
toxylin (or other hematoxylin) for 2 min. Rinse in distilled water, keep in run- 
ning water for 5 min. or in Li 2 C 03 (3 drops concentrated aqueous solution in 
100 cc. — exact concentration not stated) for 1 min. Rinse in distilled water. 
Stain in a counterstain such as the following for 2-5 min.: aniline blue W.S. 
(0.5% aqueous solution) 12 cc., orange G (0.5% aqueous solution) 25 cc., acid 
fuchsin (0.5% aqueous solution) 21 cc., eosin Y (0.5% aqueous solution) 42 cc., 
phosphotungstic acid 0.1125 g., phosphomolybdic acid 0.225 g. Rinse in water. 
Rinse in dioxan 10 to 15 times until clear. The staining time may be shortened 
by omitting the hematoxylin. Total cornified cells stain with the yellow dye. 
Smears must not be permitted to dry because the staining reaction of the cells 
will be changed. — John T. Myers. 

TIJREVICH, E. I. Nucleal reaction of the elementary bodies. Bull, de 
Biologie et de Medicine Experimentale de V U.R.S.S., 9, 222-4. 1940. 

If nuclei stained violet by the Feulgen reaction are viewed by dark-field with 
carbon arc illumination, they show a bright yellowish-green luminescence (fluo- 
rescence ?); control nuclei not subjected to preliminary acid hydrolysis {N HCl 
for 6 min. at 60°C., then 1 min. in the cold solution), and which therefore do not 
stain, do not show this dark-field luminescence. The elementary bodies of in- 
fectious ectromelia, chicken pox and vaccinia, after treatment by the Feulgen 
procedure, are invisible by bright field, but display a green luminescence by dark- 
neld similar to that observed with the nuclei stained for controls. The accom- 
panying bacteria have a violet hue by bright field, and pronounced green lumi- 
nescence by dark-field. It is concluded that the apparent negative Feulgen re- 
action of elementary bodies follows from the small size of the virus particles 
rather than from a lack of nuclear material. — 8, H. Hutner. 


PLANT MICROTECHNIC ^ 

JOHANSEN, D. A. A quintuple stain combination^d an evaluation of dyes 
suitable for mutiple staining. El Palo AUo News, 6, 1-4. 1941. 

Exceptionally good differentiation of plant materials has been secured by the 
use of a combination of five dyes. Among the materials used to test the differen- 
tiation were mature embryos of corn, stems of Aristolochia, microsporocytes and 
megagametophytes of lily and thalli of Nemalion. Large numbers of slides may 
be stained in a rack by the following method: Pass the slides thru xylol down to 
70% eth^l alcohol and then into a safranin solution (dissolve 4 g. safranin 0, 
NMv-0, in 200 cc. methyl cellosolve, add 100 cc. each 95% alcohol and distilled 
water, then add 4 g. sodium acetate and 8 cc. neutral formalin) for 24 hr. or more. 
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Rinse in running water 10 sec. Stain in a 1% solution of methyl violet NE 
(C.l. 680), in distilled water for 5 min. Rinse in running water 10 sec., then in 
equal parts methyl cellosolve, 95% ethyl or pure isopropyl alcohol, and tertiary 
butyl alcohol for 10 sec. Stain 5 min. in the green dye (dissolve completely 1 g. 
fast green FCF, LGf-1, in 200 cc. methyl cellosolve,^ add 1 g. malachite green, 
LMg-3, C.l. 657, shake thoroly, and, when dissolved, add 100 cc. each 95% ethyl 
alcohol and tertiary butyl alcohol, acidify with glacial acetic acid to make about 
1%). Rinse in 0.5-0. 8% glacial acetic acid solution in water for 10 sec. Rinse 
in cellosolve alcohol mixture as used in previous step acidified with glacial acetic 
acid to 0.5%, 10 sec. Stain about 5 min. in an orange solution (a saturated 
solution of orange I, C.l. 150, or orange II, C.l. 151, in methyl cellosolve; to this 
add 100 cc. each clove oil, 95% ethyl alcohol, and tertiary butyl alchol). Rinse 
10 sec. in equal parts methyl cellosolve, absolute ethyl or isopropyl alcohol, 
tertiary butyl alcohol, clove oil, and terpineol (not terpinol). Rinse 10 sec. in 
equal parts xylol, absolute ethyl or isopropyl alcohol, methyl cellosolve, tertiary 
butyl alcohol, and terpineol. Rinse 10 sec. in xylol plus 10% absolute ethyl 
alcohol. Rinse 10 sec. in each of two changes of xylol. Mount in balsam dis- 
solved in benzol. 

Other dyes were suggested for various special purposes. The dyes were from 
National Aniline or Hartman-Leddon; and the technic has been standardized for 
the particular batches mentioned. This makes it a difficult procedure to follow; 
this is especially true since the designation NMv-6, given for Safranin 0, happens 
to be a certification number applying to a batch of methyl violet. — Virgene 
Kavanagh. 

KISSER, J. Versuche fiber Trockenkonservienmg von Zweigen und Knospen 

in natfirlicher Form und Farbe. Ber. deut. botan. Ges., 58, 256-68. 1940. 

F The natural form in twigs and buds may be preserved by laying them in water 
until they have swollen completely, then transferring to 40-50% glycerin until 
thoroly saturated. If the material has been killed and fixed, it is especially im- 
portant to get complete penetration of the glycerin solution. Since long soaking 
is harmful to the color and produces abnormal bendings of the buds, repeated 
evacuations of the immersed twigs with the filter pump, followed by leaving 
several days in the evacuated condition, are advisable. If the pieces are large 
or the buds impervious, it will be necessary to pierce the tissue with a fine needle. 
When infiltration is complete, the material is brought out of the solution, dried 
superficially and laid in an airy place until the water has evaporated. 

The green color can be preserved by the use of copper salts (10% CUSO4 , 
7% Cu(CH 03)2 or 5% CuCl») in 10% acetic acid. Should the resulting color be 
too bluish, a salt of zinc (1 part copper to 1 to 5 parts zinc) or of uranium (1 part 
uranium to 5-10 parts copper) may be substituted for part of the copper salt. 

The brown color is seldom affected by the agents used in preserving the green. 
When disturbing colorations appear, a treatment with a solution of SO2 is possible 
without damage. 

The preservation of the red or anthocyanin colors is still not possible in many 
cases, but in twigs and buds it is best obtained by means of formol in the solution. 

A fluid recommended for twigs and buds with exceptionally brown, or brown 
and red colors is 25 cc. formol and 75 cc. of 60% glycerin. Where there is only 
green, or green with red or brown, a mixture of 25 cc. formol, 10 cc. acetic acid, 
50 cc. glycerin and 15 cc. H3O is preferred. To the latter mixture should be 
added the desired amounts of powdered salts of copper or copper with zinc or 
uranium. — Merritt N, Pope, 

% 

SCHAEDE, K. th>er (ien Feinbau von Parenchymmembranen. Ber, deut. 

botan, Ge.?., 58, 275-90. 1940. 

For investigating the fine design structure of the parenchyma membrane in 
the pith and root tissue of various plants, the chlorzinciodide of Van Wisselingh 
was used. It is prepared by dissolving 15 g. ZnCL in 10 cc. distilled water and 
adding 0.5 g. KI and 0.25 g. iodine. The iodine is in excess and insures a con- 
centrated solution. After about 2 days at room temperature, the solution takes 
on an amber color and is ready for use, giving an intense, pure, dark blue stain. 
If the preparation is ringed, it will hold its color for about a month. — Merritt N, 
Pope. 
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SCHUSTER, C. E. Method for softening filbert buds imbedded in paraffin. 

Botan, Gazette, 102, 815-7. 1941. 

The following procedure, altho possibly unsuited for the study of fine details, 
is recommended for gross studies of pollen tubes, tube cysts, and similar develop- 
ments in the pistil of hard buds like those of the filbert: 

Killing and fixing fluid » Solution A: 2% aqueous chromic acid, 10 cc.; 95% 
ethyl alcohol, 100 cc.; 86% acetic acid, 100 cc. Solution B: 40% formalin, 40 cc.; 
95% ethyl alcohol, 100 cc. Mix solutions A and B in equal parts. 

Procedure. Dissect out those parts of the buds needed for study and immerse 
in this fluid for at least 24 hours. Boil in 50% dioxan in a water bath under a 
ventilating hood for 40 min. Pour off dioxan and run thru several baths of 
ZnCl in increasing strength, prepared as follows: Dissolve 10 g. ZnCl in 35% HCl, 
and dilute with distilled water, in the following volumetric proportions for each 
of the first font baths: 1:7; 1:3; 1:1; 3:1. The fifth bath is undiluted. Treat 
2 hr. in each of the first three baths, 1 hr. in the fourth and 15-30 min. in the fifth 
according to the degree of hydrolysis desired. Then dehydrate in three changes 
of 25% dioxan, and one each of 50% and 75%, allowing 2 hr. in the first strength 
and 1 hr. in each of the others; then 3 half-hour changes of 100% dioxan mixed 
with equal parts of butyl alcohol, adding 1 drop of oil (kind unspecified) to each 
cubic centimeter of the last change. 

Put in vials with shaved paraffin, place on top of paraffin oven overnight, and 
in oven later for 3 or 4 half-hour changes of pure paraffin. Do not keep in oven 
longer than necessary, to avoid hardening the hairs. 

Cut embedded material into blocks i^^ch square and soak in water for 

several months (e.g. 6 months in the case of filbert buds). Place for 2 weeks or 
more in open dishes containing a bacterial infusion prepared by decaying straw 
and grass in 0.05% aqueous NH4NOJ; keep in a warm room out of sunlight, and 
as evaporation progresses add more of the NH4NO3 solution. Neither of these 
two steps alone produce sufficient softening for good sectioning. 

After the softening, whole buds can be sectioned at 10 m, the pistils and at- 
tached tissue at 5-7 m. During sectioning the paraffin blocks (previously chilled 
in an ice-bath) are cooled from time to time with pieces of ice. The knife should 
be specially sharpened according to the directions of Evenden and Schuster. 
— K. A. Stiles. 


MICROORGANISMS 

FIELD, J. W. A new rapid method of staining malarial parasites in thick blood 

films. Bull, from Inst. Med. Research {Federated Malay States), No. 2 of 19^1. 

Solutions of methylene blue (containing also methylene azure) and of eosin, 
made isotonic with blood plasma, both buffered to pH 6.6, are used to provide a 
new rapid method for staining thick blood films. The use of isotonic solutions 
avoids the osmotic stresses to which Giemsa-stained thick films are exposed. 
The “finger-slide” and “pipette” methods are recommended for making the films, 
which may be stained within a few minutes of preparation (as soon as they cease 
to be obviously moist). Fixation is unnecessary. The method of staining is as 
follows: Dip the film for 1 dr 2 sec. into stain A (methylene blue, 0.8 g.; azure I, 
0.5 g.; anhydrous Na3HP04, 5.0 g.; anhydrous KHaP04, 6.25 g.; distilled water, 500 
cc.). Rinse 5 sec. in clean water. Dip for 1 or 2 sec. into stain B (eosin, 1.0 g.; 
anhydrous Na2HP04, 5.0 g.; anhydrous KH2P04, 6.25 g.; distilled water, 500 cc.). 
Rinse for 2 or 3 sec. in clean water. The solutions are ^pared by dissolving the 
phosphates first, then adding the stain, and filterin^/Ster 24 hr. (The writer 
used eosin from the British Drug Houses and the other two dyes from Gurr.) 
The slides are placed vertically to dry; the best blood picture is obtained at the 
lower edge of the film. 

The advantages claimed for this method are shortening of the preliminary dry- 
ing of the blood, reduction of the time of staining, better preservation of the form 
of leucocytes and blood protozoa, and maintenance of correct pH by buffering. 
The only serious drawback is that the stain -is liable to give confusing appearances 
in anemic blood; the chromatoid and reticular residues of immature red cells 
stain more obstrusively than with Giemsa’s stain and may confuse an inexperi- 
enced worker . — Jean E. Conn. 
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GRAY, P. H. H. Staining of bacteria and certain fungi. Nature, 147, 329. 

1941. 

Spores and vegetative cells may be stained differentially in one operation by 
the following method: stain fixed films of bacteria or^asts for 1 min. over steam 
with a solution of 0.5% malachite green and 0.05% basic fuchsin in distilled 
water; wash and dry. Spores stain greenish-blue, vegetative cells violet or pink. 
Acid fast bacteria retain the greenish-blue tinge, sometimes showing violet 
granules. A saline dilution of the staining solution has been developed for 
differentiating the hyphae and conidia of certain fungi in agar plate cultures. 
More details are to appear in a later publication. — Jean E, Conn. 

HORVATH, J.v. Die Anwendung der Karminessigsiiure fiir die Kemffirbung 

bei den ZUiaten. Zts. wise. Mikr., 57, 168-71. 1940. 

The author uses the aceto-carmine method for nuclear staining of ciliates of 
the Hypotrichae, Peritrichae, and Holotrichae. The stain is prepared as follows: 
glacial acetic acid 45 ml., distilled water 50 ml., add excess of powdered carmine 
and gently boil from to 1 hr.; when cool, filter and make up to original volume; 
preserve in a glass-stoppered bottle. The routine technic is varied as follows: 

(a) If material is abundant, use the centrifuge method (Gelei, 1934), employing 
equal quantities of culture and staining fluid and applying 15-20 min.; put on 
slide and place cover glass over it. For permanent preparations, add 10% 
glycerin to the staining fluid before centrifuging; and after decanting, replace the 
discarded fluid with more of the same glycerin-aceto-carmine solution before trans- 
ferring to a slide. 

(b) For individual specimens, spread the material evenly on albumenized slides, 
fix and stain with aceto-carmine. A small drop of glycerin and cover glass com- 
plete the preparation. 

For many organisms (e.g. cultures of Peritrichae in straw infusion or in horse 
manure) special fixation may be necessary since acetic acid does not fix com- 
pletely; in this case, 50% glacial acetic acid in absolute alcohol is used with 
the culture medium in a relationship of 1:1; fixation 5 to 15 min. After fixing the 
following procedure is recommended: ("entrifugalize, pour off fixative, and with- 
out washing, add aceto-carmine, staining with occasional shaking 1 to 24 hr. 
After staining differentiate by placing the test tubes into a water bath from 60®- 
80° C. for 3-4 min. Agitate tubes frequently. If differentiation is insufficient, 
add 2-3 drops of glacial acetic acid per each 0.5 ml. stain (with material) and 
repeat differentiation in water bath at 80° C. If over-differentiation has taken 
place, pour off the old staining mixture and add a fresh mixture, allowing the 
material to stand for 5 min. at room temperature. — J. M. Thuringer. 

PIEKARSKI, G. Uber kemMhnliche Structuren bei Bacillus mycoides Fliigge. 

Arch. Mikrob., 11, 406-31. 1940. 

Of 11 fixing agents tested with the Feulgen reaction, the best was concentrated 
HgCla in water. Poor fixation resulted from the use of methyl alcohol, formalin 
and chromic acid. Consistently good results were obtained with no fixing agent. 
Staining was as follows: Hydrolyze in N HCl 8-10 min. (25-35 min. for spores) 
at 58°-60° C., rinse in distilled water and stain for at least Ij^ hr. in fuchsin- 
sulphurous-acid (stain spores up to 24 hr.), place in an aqueous solution of SOa 
for 10 min. and rinse briefly in tap water. Use alizarin- viridin in alcoholic solu- 
tion as a plasma countqif stain. — Merritt N. Pope. 

'% 

WEISS, EMIL. A modification of the Gram stain. J. Lab. dr Clin. Med., 26, 

1519-21. 1941. 

The following technic is recommended: Prepare thin uniform smears. Cover 
with a solution of 3% gentian violet in 20% alcohol for 3-5 min. Wash with 
warm water. Cover for 3-5 min. with Gram’s iodine of 20 times the usual con- 
centration. Cover with acetone and wash off immediately with water. Counter- 
stain briefly with fuchsin (2% of basic fuchsin in 95% alcohol). The technic is 
simple, the reagents keep well and the distinction between Gram negative and 
Gram positive bacteria is good. — John T. Myers. 
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HISTOCHEMISTRY 

BARBER, H. N., and PRICE, J. R. Nature of the Feulgen reaction with 
nucleic acid. Nature, 146| 335. 1940. 

In checking Semmens’ suggestion that the Feulgen reaction is due to purine 
components of nucleic acids, these authors find that the effect of the piperidine 
and pyridine is not chemically equivalent to the Feulgen (Schiff) reaction, but 
is simply due to their basicity, the effect of which was pointed out by Feulgen. 
Tests of three of the purines used by Semmens gave negative results. It is con- 
cluded that the Feulgen reaction is specific for the potential aldehyde groups of 
chromatin. — M. W, Jennison. 

BARNETT, S. A., and BOURNE, G. Use of silver nitrate for the histochemical 
demonstration of ascorbic acid. Nature, 147, 542-3. 1941. 

The specificity of the test for ascorbic acid by reduction of an acid solution of 
silver nitrate may be increased by treatment of the specimen with 5% ammonia 
after the silver nitrate. Some tissues such as developing bone may show non- 
specific deposition of silver otherwise. — S. //. Hutner. 

SEMMENS, C. S. Nature of the Feulgen reaction with nucleic acid. Nature, 
146, 130-1. 1940. 

This modified Schiff *s reaction is commonly used as a selective chromatin 
stain. It is generally stated that the color reaction is due to the aldehyde group 
of the aldose in hydrolyzed nucleoprotein. The author found that such hetero- 
cyclic compounds as pyridine and piperidine also restored the original color of the 
fuchsin. Caffeine, theobromine, adenine and guanine gave positive results in 
a few hours. It is suggested that the Feulgen reaction with chromatin may 
therefore be due to the purine components of the nucleic acids. — M, W. Jennison. 
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Abrahamson, E. M. An inexpensive mi- 
crophotographic camera, (abs.), 39 
Acetic-orcein: A new stain-fixative for 
chromosomes, 169 
Acid blue R, 14 

Acid dyes, staining bacteria and yeasts 
with, 13 

Acid fuchsin {See Fuchsin, add) 
Acrifiavine, 47 

Actinomyces^ potato scab, staining of, 63 
Adrenal glands, impregnation of nerve 
fibers in, 53 

Adsorption of dye by bacteria, 95 
Albert, Adrian. Acridine compounds in 
peace and war, (abs.), 180 
Algae, staining of, 90 
Alizarin red S, 37 

Alizarin red S and toluidine bhie for dif- 
ferentiating adult or embryonic bone 
and cartilage, 23 

p-Aminodimethylaniline monohydrochlo- 
ride as an indicator of microbial ac- 
tion on fats, 33 

Amyl acetate as a clearing agent for em- 
bryonic material, 21 
Aniline blue, W. S., 13, 14, 15, 16, 182 
Animal microtechnic (Abs. section), 41, 
89, 132, 181 

Animal tissue, fixation of, 169 
mounting of, 165 
staining of, 23, 43, 121, 132, 169 
Anthracene blue, 42 
Apparatus for washing tissue, 157 
Area of microscopic objects, measurement 
of, 179 

Ascorbic acid, demonstration of, 186 

Auramin, 92, 135, 137 

Aurantia, 89 

Azocarmine, 75 

Azure A, 47 

Azure B, 47 

Azure I, 138, 184 

Azure II, 160, 161 

Bacteria, acid dyes for, 13 
cytology of, 90, 135 
differentiation of, 92, 135 
dye adsorption by, 95 
reaction of certain stamps with, 27 
staining of, 47, 90, 91, lt>^ 182 
Bacterial capsules, staining of, 91 
Bacterial spores, staining of, 185 
Bacteriostatic dyes, 41, 45, 46, 47, 88, 137, 
180 

Baker, J. R. Chlorazol black E as a 
vital dye, (abs.), 181 
Balch stain, 1, 3 

Barber, H. N. and Price, J. R. Nature of 
the Feulgen reaction with nucleic 
acid, (abs.), 186 


Barnett, S. A* and Bourne, G. llse of 
silver nitrate for the histochemical 
demonstration of ascorbic acid, 
(abs.), 186 

Basic fuchsin {See Fuchsin, basic) 

Basidia in Gymnosporangium, germina- 
tion and staining of, 149 
Bassett, David 1.. Preparing permanent 
deep chamber mounts of variable 
dimensions, 165 

Bates, James C. A method for clearing 
leaves, (abs.), 44 

A method for making permanent 
mounts of portions of decolorized 
whole leaves, 38 

Baxter, J. S. The application of tri- 
chrome staining methods to em- 
bryological technique, (abs.), 131 
Beams, F. H. W. {See Loury, Ouida) 
Bent son, K. {See FAnarson, L.) 

Berliner, R. W. {See Ferrebee, J. W.) 
Besta, B. J/uso del microscopio a fluo- 
rescenza nella ricerca del bacillo di 
Koch, (abs.), 135 

Bhaduri, P. N. {See Semmens, C. S.) 
Blood, microt(‘chnic of, 1, 44, 46, 47, 89, 
105, 133, 134, 137, 159, 181, 182, 184 
Blood cells, demonstration of hemrglobin 
in, 105 

Blood films, thick, permanent stained 
preparations of, 159 
Bone, sectioning of, 131 
Bone and cartilage, differentiating, 23 
Book reviews {Abs. section), 179 
Bordeaux red, 139 
Bourne, G. {See Barnett, S. A.) 

Brilliant cresyl blue, 133, 134, 181 
Brilliant green, 45, 46, 92, 137, 138 
Brilliant vital red, 89 
Brilliant yellow, 13 

Briscoe-Woolley, P. M. {See Hober, R.) 
Bryan, C. S., Devereux, E. D., Hirschey, 
W. C. and Corbett, A. C. The use of 
brilliant green, sodium azide and 
dextrose in the microscopic and 
Hbtis tests for streptococci mastitis, 
(abs.), 45 

Bucholtz, Irene. Cellophane cover.slips 
and a method for mounting, (abs.), 
130 

Buffered solutions, Romanovsky stain- 
ing with, 1 

Carbol fucLsin, 92, 135, 137 
Carmalum, 43 

Carmine, 131, 172, 173, 185 
Cartilage and bone, differentiating, 23 
Castell, C. H. p-Aminodimethylaniline 
monohydrochloride as an indicator 
of microbial action on fats, 33 
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Castro, Guillermo. The rapid diagnosis 
of malaria from thick blood smears, 
(abs.), 46 

Celloidin sections, numbering, 125 
Certified stains, demand for, 93 
Chalkley, L. Organic mercury deriva- 
tives of basic triphenylmethane dyes, 
(abs.), 41 

Chambers, R. (See Gordorit H, K.) 
Chin, K. (See Seki, M.) 

Chlorazol black E, 121, 122, 181 
as connective tissue stain, 121 
Christensen, B. V. and Stokes, R. C. A 
pharmacomostical study of Serenoa 
semdata (saw palmetto), (abs.), 45 
Chromosomes, acetic-orcein for, 169 
Chrysoidin, 131 

Clark, Francis E. (See McCaUa, T, M.) 
Clearing agents, 21, 37, 44, 88, 111 
Clearing of embryos, amyl acetate for, 21 
synthetic glycerol for, 37 
Clearing tissue with mixtures of tri-b^tyl 
and tri-o-cresyl phosphates. 111 
Cole, Elbert C. Textbook of compara- 
tive histology, (book review), 179 
Cole, R. M. amd Day, M. F. The use of 
silver albumose (Protargol) in proto- 
zoological technique, (abs.), 90 
Congo red, 18, 89, 131 
Conn, H. J. Ih^ogress in the standardiza- 
tion of biological stains: 

Increased demand for certified stains, 
93 

No further certification of gentian vio- 
let, 141 

Connective tissue stain, chlorazol black E 
as, 121 

Convenient cooling method in parafiBn 
sectioning, 85 

Cooling paraffin sections, 85 
Cooper, F. S. (See Zahl, P. A,) 
Copepods, staining of, 137 
Copley, Alfred L. and Robb, Tom P. A 
new direct method of counting the 
blood platelets, (abs.), 181 
Corbett, A. C. (See Bryans C, S!) 
Coulston, Frederick. The use of dia- 
phane for mounting Giemsa type 
preparations, (abs.), 132 ^ 

CoverslipS, 88, 130, 131 
Craig, Jane S. A simple stain for tissue 
cultures, (abs.), 41 

Criminological investigations, identifica- 
tion of spermatozoa in, 175 
Crossley, M. L. The sulfanilamides as 
chemotherapeutic agents, (abs.), 88 
Crystal violet, 17, 30, 63, 64, 92, 95, 96, 
97, 98, 99, 141, 142 
Cytological staining, 47, 119, 169 
Cytology, plant, section-smear method 
for, 9 


Davenport, H. A. (See MacFarland^ 

Day, M. F. (See Cole, R, if.) 

De Boissezon, P. Une modification de la 
technique de coloration de la mydine 
au noir Soudane B, (abs.), 181 
Decolorization, 87 

Decolorized whole leaves, permanent 
mounts of, 38 

Deep chamber mounts, permanent, 165 
Dehydration, effect on tissue volume of, 
67 

Delaporte, B. Recherches cytologiques 
sur les Bact^ries et les Cyanophyc^es, 
(abs.), 90 

Derow, Harry A. An inexpensive polar- 
izing device for microscopes, (abs.), 
129 

Devereux, E. D. (See Bryan^ C, S.) 
Didion, H. Uber den fluorescenzmikro- 
skopischen Nachweis von Tuberkel- 
bakterien, (abs.), 135 
Differentiating bone and cartilage with 
alizarin red S and toluidine blue, 23 
Dilution fluid, improved, for erythrocyte 
counts, 177 

Drury, H. F. Amyl acetate as a clearing 
agent for embryonic material, 21 
Dye adsorption by bacteria at varying 
H-ion concentrations, 95 
Dyes and their biological uses (.45«. sec- 
tion), 41, 88, 131, 180 
Dyes, physiological action, 41, 89, 131, 180 

Effect on tissue volume of various me- 
thods of fixation, dehydration and 
embedding, 67 

Einarson, L. and Bentson, K. Bermer- 
kungen zur progressiv-selektiven far- 
berischen Darstellung der Nervenzel- 
len in Paraffin- und Zelloidinschnit- 
ten, (abs.), 42 

Electron microscope, 129, 179 
Embedding, 40, 87, 90, 130, 132, 184 
effect on tissue volume, 67 
Embedding technic, A useful, 124 
Embryos, clearing agents, amyl acetate 
as, 21 

clearing agents, synthetic glycerol as, 
37 

microscopic study of, 21, 37, 40, 131 
Eosin, ethyl, 134 

Eosin Y, 1, 13,.l4. 42, 44, 45, 47, 75, 92, 
121, 131^0, 161, 177, 182, 184 
Ergebnisse imd IVobleme der expermen- 
tellen Virusforschung bei Pfianzen 
(mit ubermikroskopischen Aufnah- 
men), (book review), 179 
Erythrocyte counts, improved dilution 
fluid for, 177 

E^throsin, 13, 14, 15, 16, 17, 45, 131 
Es^e, Paul vor dem. Uber auf Endo- 
platten violett wachsende Stuhl- 
keime, (abs.), 90 


Darby, C. W. (See MaUfnann,W. L,) 
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Evans blue, 89 

Fading, stain, in mounting media, 127 
Fast acid blue R, 13, 15, 16 
Fast green FCF, 13, 14, 15, 16, 17, 18, 19, 
137, 183 

Fat, staining of, 43 

Fats, microbial action on, indicator for, 33 
Favorsky, M. V. New method for de- 
staining slides stained with iron 
haematoxylin, (abs.), 87 
New polyploid-inducing chemicals, 
(abs.), 89 

Role of clove oil in de-staining slides 
stained with gentian violet after 
Newton and its possible substitutes, 
(abs.), 87 

Ferrebee, J. W., Leigh, O. C. and Ber- 
liner, R. W, Passage of the blue dye 
T-1824 from the blood stream into 
the lymph, (abs.), 180 
Feulgen stain, 9, 47, 90, 182, 185, 186 
Field, J. W. A new rapid method of 
staining malarial parasites in thick 
blood films, (abs.), 184 
Fitzpatrick, Randal E. An inexpensive 
lamp for the dissecting and research 
microscope, 107 

Fixation, effect on tissue volume of, 67 
Fixing agents, 41, 169, 183, 184 
Pluorescence microscopy, 92, 135, 138 
Fogg, Is. C. and Warren, S. The centriole 
in radiated tumor tissue, (abs.), 42 
Foley, James O. A new' silver method for 
staining nerve fibers in blocks of ner- 
vous tissue, (abs.), 42 
Formalin-phenol-thionin stain for nervous 
tissue. A, 125 

Forster, R. Ph. A renal clearance analy- 
sis of phenol red elimination in the 
frog, (abs.), 41 

Fox, C. L. Is sulfanilamide bacteriosta- 
tic under anaerobic conditions? 
(abs.), 41 

Friend, D. G. Studies of drugs in tissue 
metabolism. II. Action of drugs on 
metabolism of tissue in serum, (abs.), 
89 

Frozen section micro-incineration, 101 
Frozen sections, staining of, 43, 133 
Fuchsin, acid, 13, 14, 15, 16, 17, 18, 19, 95, 
96, 97, 98, 99, 100, 12« 
basic, 9, 12, 28, 31, 45, 92i.94, 120, 135, 
136, 137, 176, 185, 186 
carbol (See carbol fuchsin) 

Fungi, histopathologic study of, 91 
staining of, 137, 149, 185 

Gallocyanin, 42 

Gentian violet, 63, 64, 65, 87, 90, 136, 141, 
142, 156, 185 

no further certification of, 141 
Germicidal action of dyes, 92 


Germination and staining of basidia in 
Gymnosporangium, 149 
Giemsa stain, 1,2, 3, 45, 46, 47, 89, 94, 
137, 145, 159, 160, 161, 162, 184 
Gingrich, Wendell D . Permanent stained 
preparations of thick blood films, 159 

Permanent stained preparations of 
thick blood films, (abs.), 89 
Glycerol, synthetic, in the clearing of 
embryos, 37 

Gober, Maud (See Mayfield^ Catherine R.) 
Gomori, G. Observations with differen- 
tial stains on human islets of Langer- 
hans, (abs.), 181 

Gordon, H. K. and Chambers, R. The 
particle size of acid dyes and their 
diffusibility into living cells, (abs.), 
132 

Gordon, J. Inhibition of the anaphylac- 
tic reaction by Congo red, (abs.), 89 
Gould, S. E. Incidence of trichinosis 
among county hospital patients in 
the Detroit area, (abs.), 46 
Grafflin, Allan L. Histology of the thy- 
roid and parathyroid glands in the 
mountain gorilla, with observations 
upon autofluorescence, fat and pig- 
ment, (abs.), 43 

Gram stain, 17, 63, 64, 65, 66, 90, 92, 185 
Grant, George ('. A forrnalin-phenol- 
thionin stain for nervous tissue, 125 
Gray, P. H. H. Staining of bacteria and 
certain fungi, (abs.), 185 
Groat, R. A. Clearing tissue with mix- 
tures of tri-butyl and tri-o-cresyl 
phosphates. 111 

Evaluation of isobutyl methacrylate 
polymer as a mounting medium^ 
(abs.), 130 

New paraffin resin infiltrating and im- 
bedding media for microtechnique, 
(abs.), 130 

Two new mounting media superior to 
Canada balsam and gum damar, 
(abs.), 180 

Gymnosporangiumy the germination and 
staining of basidia in, 149 

Hamilton, J. M. Isobutyl methacrylate 
as a mounting medium for histologi- 
cal preparations, (abs.), 40 

Method for numbering serial cclloidin 
sections, 125 

Hellwig, C. Alexander. Routine micro- 
filming of tumor slides, (abs.), 39 
Hematoxylin, 5, 42, 44, 75, 87, 92. 104,. 
121, 127, 131, 132, 133, 134, 149, 152,. 
177, 181, 182 

Hemoglobin, histochemical demonstra- 
tion of, 105 

Hertzman, Alrick B. A simple, inexpen- 
sive, vertical illuminator for the stu- 
dent microscope, (abs.), 179 
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Hess, M. The localization of acid azo 
dyes in tumours, (abs.)> 43 
H-ion concentration and dy^ adsorption 
by bacteria, 95 

Hirschey, W. C. (See Bryan, C, S.) 
Histochemical demonstration of hemo- 
globin in blood cells and tissue 
smears, 105 

Histochemistry, 46, 105, 139, 186 
H6ber, R. and Briscoe-Woolley, P. M. 
Further studies on conditions deter- 
mining the selective renal secretion 
of dyestuflPs, (abs.), 41 
Hoffstadt, Rachel and Omundson, Doro- 
thy. A convenient apparatus for 
the manipulation of eggs in the study 
of the chorio-allantoic membrane, 
(abs.), 40 

Horvath, J. v. Die Anwendung der Kar- 
minessigsaure fur die Kernfarbung 
bei den Ziliaten, (abs.), 185 
Hutchins, H. Lamed and Lutman, B. F. 
Staining scab Actinomyces in potato 
tuber tissues, 63 

Hutner, S. H. A plasticized polystyrene 
mounting medium, 177 
Hyland, F. Preparation of stem sections 
of woody herbarium specimens, 49 

Identification of spermatozoa in crimino- 
logical investigations, 175 
Illumination for microscope, 107, 129, 179 
Immersion oil bottle, 180 
Impregnation and differentiation of nerve 
fibers in adrenal glands of mammals, 
53 

Improved dilution fluid for erythrocyte 
counts, 177 

Improved parafiSn schedules for plant tis- 
sues, 7 

Improved trimmer for paraffin blocks, 59 
Increased demand for certified stains, 93 
Indicators, dyes as, 136, 137, 138 
of microbial action on fats, 33 
Inexpensive lamp for the dissecting and 
research microscope, 107 
Ireland, Edward J. {See McLean, Ro- 
bert S») 

Isoelectric point of tissue elements, deter- 
mining, 139 

Jensen, H. W. A speedier and less costly 
method of concentration in nitro- 
cellulose imbedding, (abs.), 40 
Johansen, D. A. A quintuple stain com- 
bination and an evaluation of dyes 
suitable for multiple staining, (abs.), 
182 

John, K. Uber ein neuartiges Integrier- 
gerat und seine Anwendung insobe- 
sondere in der Biologie, (abs.), 179 

Katz, Albert. A contrast staining me- 
thod for hemosiderin pigment in 
heart-failure cells, (abs.), 132 


Kausche, G. A. Ergebnisse und Pro- 
bleme der experimentellen Virusfor- 
schung bei Pflanzen (mit ffbermikro- 
skopischen Aufnahmen), 179 
Kelly, Cornelius B. Brilliant green lac- 
tose bile and the standard methods 
completed test in isolation of coli- 
form organisms, (abs.), 46 
Kerns, K. R. Pasternack’s paraffin me- 
thod modified for plant tissue, 155 
Kersten, H. and Smith, G. F. An ap- 
paratus for washing tissue, 157 
King, R. li. (See Lowry, Ouida) 

Kisser, J. Versuche liber Trockenkon- 
servierung von Zweigen und Knospen 
in naturlicher Form und Farbe, 
(abs.), 183 

Knaysi, G. Ob.servations on the cell 
division of some yeasts and bacteria, 
(abs.), 135 

Knives, microtome, temperature control 
for, 123 

Kohashi, Y. (See Seki, M.) 

Konschegg, Th. Ersparnisse bei der 
Gram-Farbung, 90 

Krajian, Aram A. Frozen section me- 
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ERRATUM 

Volume 16, page 119, (July, 1941), 26th line of text (5th line from 
bottom) : Instead of “20 seconds”, read “20 minutes”. 
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